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1.0 EXECUTIVE SUMMARY

- In January 1983 the Texes Department of Water Resources contracted with

Lockwood, Andrews, & Newnam, Inc. in association with Enviionmental Science and
Engineering. Inc. and Harding Lawson Associates to conduct & remedial site
1nvest1gat10n at the French Limited abandoned hazerdous waste. site. The

22. 5-acre site is located in Northeast Harris County, approxﬁnately 2 mlles

_ -from Crosby, Texas. It is triangular in shape bordered on the northweet by

U.S. Highway 90 and on the south by Gulf Pump Road. The Riverdale Subdivisfen'
lies 1mmedxate1y to the southwest and has &n active pOpulatzon of epproxxmately 
100 people. ' East of Riverdale and 1mmed1ate1y south of the eite, Hartxs County

Aoperated a sanitary landfill in the 1960's on an 18. 5-acre szte. A portzon of

the 1andf1ll site is currently used on an intermittent bas1s as a pipe storage
yard. The rema;nxng areas surrounding the site are largely undeve loped thh
' numereus abandoned sand pits and low-lying swampy areas. Some commerclel '
timber operat1ons and mineral exploration have been conducted in the past .
1mmed1ately north of the site. Indiscriminate dumping of household garbage and
commercial refuse is prevalent aslong area roads and dxtches. The area_plays?
host to sport fisherman as well as water sport enthusiasts on the'hearbyflakes

and ponds and the San Jacinto River.

~ Operations at the Freneh Limited site were conducted between 1966 and 1972 -b//f
/.

| ~during whlch time approximately 2.5 mi ion cubi et of 1ndusttial wastes

vere received.  The majority of this waste was deposlted in an unlined pit,
formerly'anfaetxve.sand'pxt, however, some wastes were stored upon arrival 1n 
seveiel large tanks and burned in an open pit process. The dieposel site was
_operated under”a-temporaty permit issued by the Texas'yeter'Qualiey Board.
Thie:pefmit wvas revoked and French Limited was ordered toecease operations in

1973 after extensive public hearxngs and legal proceedings. As part of the

j,settlement, French L1m1ted wag ordered to remove all of the site structures,

tankage,_and.process equ;pment. The site was deeded to the state as a part of
the settlement.

The IOO-year floodpleiﬁ of the San Jacinto River encompassee the eﬁtite site,
and the river has completely inundated it at least four times in the recent

past. During one of these flood events, the dike surroundlng the waste pit was
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qveftopped ana’Bféachedi and contaminated sludges were dischérged.into:ah

~adjacent slough. An emergency action repaired the dike and pumped -the majority
.. of the discharged sludges back into the pit. The floating portion of these

.sludges was removed and disposed of during a latey planned removal. Py i
. e I

A broad sandy deposit, approximately 40 to 50 feet thick, underlieé the site

and forms a shallow aquifer upon which many of the local 1nhabitants rely for

-ldrxnkxng water. Ground water in the shallow aquifer has ‘been. heav1ly

contam1nated in the areas immediately surround1ng the waste p1t by leachxng

actxon of the sludges. The ground water in the areas around the contam1nated

' slough and ‘south of the main waste pit indicate a much lower level of

contam1nat1on. Resxdents of the nearby Riverdale communlty have in’ the past

comp1a1ned of organzc odors, oily sheens, and bad taste in the dr1nk1ng water

- from shallow wells.

Dewater1ng operations at surrounding sand pits has resulted 1n numerous shifts

in area groundwater grad1ents with the subsequent spread of contaminants. .A;

this time, sxgn1f1cant groundwater contamination appears to be movxng from the.

- main waste pit to the south. Contaminants in the shallow ground water
 include:

. * Volatile organic compounds
. = Benzene .
?'Numefous chlorinated hydrocarbons
. Base/neutral organic compounds
- Naphthalene
= Other polynuclear aromatics
‘e Phenols _
- » . Heavy Metals
- Chromium
.é'Cqbpér
- Lead

‘= Zinc

' ﬁnderlfinglthg shallow'aﬁuifer, separated by approximately 70 feet of a hard,
" highly plastic clay,'is & 30-foot thick sand stratum. Ground waters in this

aqui fer appegr to have no contemination.

wed

?
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drinking water source for metropolitan Houston.

3

" Underlying the two aquifers previously discussed and separated by several

e ———

tundred feet of clay are the Chicot and Evangeline aquifers, the primary

These aquifers appear to be in

little danger of immediate contamination, however should they become °

contamina;ed»a large number of people could potentially be affected.

The surface of the site can be separated into distinct geographical areas,

based_upén land use or topography:

* The
* The
* The
* The

* The

‘averege depth of approximately 10.6 feet.

ﬁain_waste pit;

slough immediately north . and west of the pit;

slough and drainageways north of U.S. Highway 90;

Riverdale Subdivision;

0ld Harris County Landfill; and

abandoned sand pit and drainageway south of the site.

e

'The main waste pit covers an area approximately 8 acres in site and has an

The pit contains approximately’

48,000 cubic yards of gludges and contaminated sediments and approkimately'24;5
million gallons of contaminated water. The sludges are

yatiety of organics including the following:

* Volatile orgsnic compounds

- Benzene and benzene derivatives

- Numerous chlorinated hydrocarbons

e Bgée/neutral organic compounds

‘= Naphthalene

= Other polynuclear hydrocarbons
» PCBs (at greater than 50 ppm levels)
* Metals

- Zinc

= Chromium

composed of a wide
46"'
6. ;75

2‘/4"_’ 0 H

The water quality in the pit appears to vary with the season; “however, the

at.a much lower level {ppb versus ppm).

:.contamxnat1on in the water is of the same nature as that in the sludges, except

Contamination in the pit water was
 general1y restricted to the lower layers (from bottom to approximately
mid-depth).
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The slough north of the main waste pit runs along the south side of U.S.
Highway 90 from about the mid-point of the waste ﬁit to & point approximately
700 feet from the westernmost portion of the pit. It is #pprdximately 100 feet
wide at its widest point but is generally 50 feet wide with depths ranging from

4 to 6 feet. The slough received the majority of wastes from the main pit when

. thé_dike was breached. Sediments in the slough exhibit the full range of

‘contaminants found in the main pit sludges, but at much lower concentrations.

" Soils along the banks of the slough are littered with patches of dried and.

: seml-dried sludges of similar composition and contaminant levels as those found
in the pit. Surface waters do not appear to be affected, except for trace

concentrations of metals (primarily chromium, copper, and zinc).

The slough north of U.S. Highway 90 is hydraulically connected to:thé sioughf
.'north of the main waste pit during high water. This slough includes the
"fishing hole" beneath the U.S. Highway 90 bridge immediately north of thé main
waste pit. From the "fishing hole" the slough runs in a westerly dzrectxon -
along the north side of the highway for a distance of approx1mate1y 1,500 feet.
It is generally 30 feet wide with depths ranging from.4 to 10 feet. The slough
is drained by a broad swampy drainageway extending from the northwest-corneriof
the fishing hole north and west towards the San Jacinto River. Sediments in

the slough exhibited trace concentrations of several base/neutral compounds and

' PCBs. The higher levels of contamination were seen in the sediments takeh fédQ :

loCAtions hydraulically closer to the main waste pit. Surface waters were free
of orgenic contamination but had low level concentrations of several‘metals.'
Fxsh tissue from specimens taken in the fishing hole indicated a low level

:bLoaccumulatlon of PCBs and some metals.

Sediment samples taken in the drainageway draining the slough exhibited trace
concentrat1ons of PCBs and several base/neutrals similar to those found in the
main waste pit sludges. A soil sample taken from the dry bank of the

drainageﬁay’indicated trace concentrations of PCBs and two phthalate

- compounds.

The Riverdale Subdivision lies immediately southwest of the site across Gulf

Pump Road. During flood events water flowing down the slough from the site
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| discharges into the subdivision. Pond sediments and soils from dry drainige

ditches indicated trace concentrations of PCBs and several phthalates. Fish
tissue from speciments taken on a pond in the subdivision indicated a low level
bioaccumulation of PCBs and some metals. The primary concern in Riverdale is

Tthé shallow ground water upon which most of the residents rely for drinking

' water. Groundwater samples from two residences and one monitoring well located

in the subdivision indicated no organic contaminiation at the time of sampling.

"Adjacgnf,to the Riverdale Subdivision to the east is a closed Hatris-Codﬁty
-' sanitéry 1and£ill. The land£ill appears to be leaking leachate into the ground
-water south and downgradient of the French Limited site. At this time the
1-ground water beneath the landfill is downgradient of both the site and the
Riverdale Subdivision.

D1rect1y south approximately 300 feet from the French L1m1ted site and ad jacent
to the old landfill is an sbandoned sand pit. This pit d;axns into a marshy

- area connected to a well-defined drainageway approximately 300'feef to the

south. The drainageway flows to the south and west approximately one mile to

:gnother small'body'of water, Rickett Lake. This entire area is on the flow

Etpath of flood waters moving across the French Limited site. Sediment 3amp1es
"taken from the lake immediately south of the site indicated trace ; '
B ':concentratlons of one volatile aromatic and several base/neptral organic

E ¢ompqﬁnd§ similar to those found in the mdin waste pit sludges. Surface water

in:;ﬁe_ébanddnédikand pit showed no ‘organic contamination, however trace

.-concentiations of several metals were found. Fish tissue from speclmens taken

ftom the lake 1ndicated a low level bioaccumulation of PCBs and some metals.
Sediments samples taken at key points along the drainageway and in R;ckett Lake

indiégted trace concentrations of PCBs and several phthalate compounds.

' Th91pru1a;ioh most likely to be affected by this contamination includes:

‘e Residents in the nearby Riverdale Subdivision;

. Sport fishermen that frequent the fishing hole under U.Ss. H1ghway %0,

and sloughs and some of the abandoned sand pits in the erea; and
. Harr1q County Precinct 2 maintenance persoéizfia\

\
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The pathways by which these people may become exposed to the contamination are:

1. Consumption of contaminated ground water;

2. Ingestion of contaminated aquatic species and plante; and
3. Direct contact with contaminated soils and surface water. ' {-|55
_ ¢

"Of the pathways, the first is probably the most significant. Unl1ke the last _
two, groundwater contamination has the potential to increase and spread outward .

unh1ndered w1th time. This movement will occur as long as. a suff1c1ent

- concentrat1on of the contaminant mass ‘remains within the French Limited - sxte,

- and could-eventually (as it has in the past) result in contamxnat;on of_the_;,

drinking water supply for local residents.
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_The site recetved about 100,000 barrels of industrial waste per year for sxx Uﬁ;?
'! s_between 1966 and 1972. The majority of this waste was disposed of in an
 unlined pit approxlmately 8 acres in size. Water in the p1t had & pH of 2. 3 on

‘:February 1, 1971, and contained 550 parts per million (ppm) iron (dtssolved),

The site has been - flooded by the San Jacinto River in 1969, 1973, 11979, and.
" May 1983. The flood of 1973 flushed some contaminated water out of the pit

- Aprxl 1979, caused a: breach in the northern dike of the pit, prov1ding an

‘ avenue for the d1scharge of contaminated sludges into the adJacent swamp n _th

067190 . -
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'2.0° INTRODUCTION
2.1 LOCATION

The French Limited site ‘consists of an abandoned waste impoundment located on'a
22, 5-acre tract approx1mate1y two miles southwest of Crosby, Texas. The s1te

is in Harris County, 20 miles east-northeast of Houston in the floodplaxn of

',the San Jacinto R;ver (see Figure 2-1). The French Limited site is about '2\

. _ ]
d6 miles northwest of Galveston Bay. _,4. gomb r¢ 6 é

o| g s?-a»i

2.2 'SITE HISTORY e

1, 400 ppm chlorldes, and over 8,000 ppm total dissolved solxds. Three monxtor

"wells ‘installed by French Limited near the pit (reported to be 17 to 28 feet

deep).conta1ned total drssolved solids ranging from 1,060 to 2,150 ppm. The:

locations of thege wells are uoknown. Residential wells 1n ‘and around the 5

.'Riverdaie Subdivision contained total dissolved solids ranging from 87 to

381 ppﬁ (Public Hearing Record, February 22, 1971). Prior to th1s Public

o Bearxng, area residents had complained for some time about tastes and odors in
" their well water. ‘Meny residents were hauling in drinking and domestic water

: supplies. The property was deeded to the State of Texas followxng extens;ve;
'lttzgations and French Limited's final bankruptcy .in 1973.

thhout any complaxnts of damage to the downstream ecology. The flood of .

.i of the pit. The May 1983 flood occurred after the sampling for the 1nvest1ga-"

tion described 1n th1s report was performed. The berms around the main vaste
'p1t wvere 1nundated“w1th approxlmately 2 feet of water, A prevxously-xnstalled
0il boom, fencing_and vegetatlon along the berm helped to contain the floating

oily residues, and very little appeared'to have escaped the main pit area. -

»
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:P:eiiminary remedial actions haée been taken since the 1979 flood to repair the
dike“ﬁhich was breached and to prevent further discharge'of contaminants, A
11m1ted effort was completed in 1982 to collect and remove scum "end floating
o11y residues from the swampy area north of the dike. A portton of these

: floatlng 011y residues was left contained behind a floatxng boom at the west

end of the main pit. Following the flood of May 1983, these floatxng 011y

'  resxduesvbehlnd the boom were removed from the site by the USEPA to reduce
' r1sks durxng future floods.

4

s Saﬁpling'and ihspection of the French Limited main pit in Juqe!1976 revealed"A
" that water'ﬁas at a pH of about 7.5, and TOC averaged aboﬁt 116 ppm. Sludges

: 1n the water of the pit exceeded 2 feet in depth, and conta;ned 1,066 PPa total _
' organ1c carbon (T0C) and 10,464 ppm zinc (TDWR Hemorandum, July 9, 19765 ‘\

‘that the water quality in shallow residential wells near the site had 1mproved

: consxderably since 1971 (TDWR Memorandum, December 11, 1979)‘ '24/;3‘1

In'Deceﬁber 1982, the Texas Department of Water Resources conﬁracted‘with the

' LAN/ESE/HLA team to perform a remedial investigation and feasxb111ty study of
"-»the French Limited site.

»2 3 ENVIRONMENTAL SETTING OVERVIEW _ _ .
'f-The sxte 11es about 10 feet above mean sea level and is about one m11e east °f‘Joesn‘*

) the San Jacxnto vaer. The surface drainage is southVest to the San Jacinto yive with
?’vaer. !Ee goils are made up of sands to a depth of approxlmately.65 £ct and execufy

. B} _ - ‘ , - — —. sumnuu?/
" clays from 65 to 125 feet. A deep aquifer exists in & confined sand stratum
.'below'a depthzdfelzs feet. The Upper Water-Bearing Zome beneath the site
_ fpres1des near surface in the shallow sandE;,fTh
.'é:ij41§§5;;Iﬁ;1t appears to conform to the water table in thxs Upper Water-Beat1ng
Z

>

e preval g'water sur

one., .

a C

"?brest'Canopy vegetation of this area consists of lobiolip'pipe;'slaeh pine, .

.;water oak, w1llow oak{/elm, green ash, cottonwood, sweetgum, end in the wetter

areas bald cypress. The dominant plant on site is sesban, a leguminous shrub
thCh 13 common in disturbed wet areas of the region,
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Deer and small mammals, such as-cottontail rabbit; skunk, fox, raccoon and
opossum are common, Harris County is a wintering place for geese}_dutks,

egrets, herons, rails, coots, gallinules, and other migratory birds.

Land use in the eounty is divided between cropland, pasture, and range _'

(40 percent); forest (15 percent), with most of the remaining area being.hrban.r
Rice, grain sorgﬁum, corn, cotton, beef cattle, and timber are the ﬁrincipal
agticuliural products, and oil refining is the chief industfy. ﬂafrié COheti
is also one of the nation's leading producer of chemicals, fertilizers, and :

insecticides. Galveston Bay supports commercial fishing and shellfxsh harvest1ng.

2.4 OBJECTIVES

. The work program for the French Limited site was structured-into two pheses4§

- investigation_of,éite conditions (Phase 1); and, if approprxate. evaluat1on of

eﬁgineering feasibility of site control measures (Phase II). The purpose’ and
6bjectives.of.the site investigation were to characterize the site in terms of:
1. waste materials present,
2. magnitude and extent of contamination,
3. rate-and direction of waste migration,
4. target receptors, and

- 5. site geology and hjdrology.

 The obJectxve of the feasibility study are to develop and evaluate altetnatxve

'u_;remedlal measures considering technical feasibility, economic factors,

envxronmental impacts, regulatory constraints and timeliness of cowpletxon._‘

B Thisireport discusses the investigation of site conditions conducted during

Phase I. Two field sampling and analysis'peridds are covered by this report.
The first 1ntens1ve field 1nvest1gatxon occurred in April 1983, when ground and
N

'surface vaters as well as sludges, sed1ments, aoxls, and fish tlssue were

E stud;ed This sampling was supplemented by further detatled,samplzng in

r_,Nbvember 1983. Air monitoring with an ENU photoioni:ation deteetor at the

"’begxnn1ng f Phase I indicated very low :to undetectable levels of volatile

i gases in thk air around the French Limited site. On this basis, further air

mon1tor1ng stydies were not utilized to characterizef}he site.

K) pob e
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3.0 ENVIRONMENTAL SETTING

3.1 SITE LAYOUT

The French Limited site is located immediately east of the xntersectton of

U.S. nghway 90 and ‘Gulf Pump Road, southwest of Crosby, Texas and east of

Barrett, Tbxas. The triangular site comprises 22.481 acres out of the Eumphtey

‘Jackson Labor Survey, Abstract 37 (see Figure 3- 1). It is bordered on the
south by Gulf Pump Road, on the northwest by U.S. Highway 90, and on the east’

by a 17. 96—acre tract owned by [BIEHIEGE

" . The predomlnant feature on the site is an approxxmately 8-acre p1t completely
' surrounded by an -earthen dike. A small pit lies east of the main pxt, and ;i
..;gloughs;and_swampy areas are located west, north, and east surrounding the pit;

" 'The most prominent of the smaller pits is the one due east of the site and tﬁe-

borrow pit north of the site under U.S. Highway 90. Two entrances off Gulfp

Pump Road provide access to a dirt road which rings approximately

‘three~quarters of the main pit. Access to the north side»of‘the main eit is?b}
. means of this road. ' '

;The area 1mmed1ate1y surrounding the site is largely undeveloped with numerous
' ;"abendoned sand pits and large swampy areas. The Riverdale Subdivision lies to
'the southwest of the site across Gulf Pump Road. The subd1v1sxon consxsts of

'T'acreage lots w1th residential housing. Adjacent to the Riverdale Subd1v1ston

to the east is a pipe storsge yard located on an ununproved 36.919-acre tract

‘out of the Reuben White Survey, Abstract 84 and owned by W1111am ‘Waitkus.

AdJacent to the pzpe storage yard due south of the main waste pxt 1s a pit or

~pond approx1mate1y 3 acres in size. The remainzng tracts of land south of Gulf
'_-Pump Road are undeveloped with brushy vegetation, and. intetmlttent swampy areas
'-predom;nate. The east sxde of the site is largely dense woods with

. 1nterm1ttent_swampy areas, garbage dumps, and some abandoned sand pits., North

of the site, ecrosk]U.S.,Highway_90 the property is undeveiqped; deusely
wooded, and swampy. This tract of land, 344.71 acres out of the ﬂumphtey

Jackson Labor Survey, Abstract 37 is owned by Debois, Inc. with (SN
acting as Trustee. :
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An aerial_photograph of the French Limited site vicinity is shown in.

Appendix A. A boundary and topographic map is also included in Appendix A,

3.2 TOPOGRAPHY _ _
'The topography of the site and the surrounding area was analyzed using,aeriel
photogrephe, USGS'topographic maps and the Envirommental Geologic Atlas of;the
TexeS'éoastel,ZOne-e“Gelveston-Houston Area," issued by the Texas Bureau of ’ |
Econouic Geology. This analysis was supplemented by ground reconna1ssance.;

/—ILD“\ \c-«r C1

' _The area surrounding the sxte contains three distinc natural topographic _'f

' zones, each having different geological conditions and| & lxghtly

/ The three

different envxronmental and biological assemblage Asee F1gure 3-2)

zones are slmply a manifestation of the natural gro elevation end

its relat1onsh1p to the fluvial system of the nearby San Jacznto vaet.

The natural zones have been significantly influenced by man-made features and
structures. Dominant man-made topographic features such as. roedbeds;‘dreinaée
d1tches, sand quarry pits, and indiscriminant dumping have chenged the natural

' ground sur face and altered the natural hydrological and blologxcel cond1txons

in »the vicinity of the site. Iwu/"’ o,\) -
_ 4:

. ZOne I--Zone I consists of the river floodplain that extends from the

|

San - Jacznto R1ver to approximately 800 feet east of the main vaste plt. The:
_natural ground surface in the area varies from & high of" approx1mate1y Elevatxon
‘25 feet msl (Elevat1ons refer to Mean Sea Level Datum, 1963 Survey) in Rtverdale
subdivision to a. low 1n the site area of approxxmately Elevatlon 10 feet. Tﬁis
zone has developed thtough deposition from natural flood1ng and overbanking of

the r1ver. Draznage 1s generally poor, and the area is flood prone.

At the time of the aerxal survey (March 1983) the water surface 1n the slough
north of the maxn waste pit was at Elevation 9.7 feet, and the vater surface in
the main p;t wae at Elevation 10.6 feet.

Man-made features,et the site are the most distinguishing topographic features

of this zone. ,The-uain pit, with a water surface elevation of 10.6 feet, is
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encloeeotby e,dike_ranging in elevation from 13.9 to 17.4 feet. North of the

pit, the toed bed of U.S. Highway 90 ranges from Elévation 25.4 to 26.8 feet,
South of the main pit is Gulf Pump Road which ranges from Elevation 12.3 to

© 17.2 feet. East of the site, Gulf Pump Road rises to an elevation of nearly

40 feet,

fAnotner'man-nede*topographic feature is the indiscriminant-refnse‘dump along
_ both sxdes of Gulf Pump Road southeast of the main pit that ranges in Elevat1on_

'from 9.7 to 18. 6 feet.

,fébne’itL;A trensition zone occurs from the edge of the floodplain to the higher
'lgtasslands Just west of the City of Barrett. This trans1tion gone is slxghtly
-310ped rzs1ng from Elevation 10 feet to approxunately Elevat1on 45 feet over a .
o, OOO—foot d1stance. This zone is heavily wooded with m1xed “pine and hardwood .
iAlthough some of this zone contains marsh-like conditions typxcal of Zone I, it

is mostly well-drained and slightly sloped. Surface soils cons;st of elay and S

sand.

7,Zone III--From just west of Barrett to the Cedar Bayou Bas;n to the east, the
' area is. generally flat prairie uplands with elevations rang1ng from 45 to

:55 feet. .These are mostly cultivated lands. Uncultivated areas are overgrown
'j;by natural occurrences of native grasses, cactus, mesqulte, huxsache, and .

Thackbetry. Geolog1ca11y this zone is classified as 1nterd1str1butary clays
”-thh belts of - dxstr1butary and fluvial sands and silts,

'f3 3 GEOLOGY o
3.3.1 .E_g:.onal Geologz

The French Limxted gite is in the Coastal Plaxn Region, which consists of

”5sed1mentary materxals deposxted by formerly and presently act;ve geolog1c
_processes in deltazc, alluvial, eolian dune, bay-estuarine, and

barr1er—1sland-shore11ne systems (see Figure 3-3). The Southeast Texae portion

of the Coastal P1a1n 1s underlain by & thick mass of sed1ments (in excess of

’30 000 feet) that are now slightly inclined downward toward the - Gulf; upper

sections have been considerably eroded. Successively older geologic formations

crop.out progressively farther inland from the coast line.
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The depos1ts of the Southeast Texas Coastal Plain belong chiefly to the
Tertiary Period (70 million to 3 million years old). to. the Pleistocene
(3 million to 0.2 million years old) and to the Holocene (0.2 million years old

to-present) epochs. Holocene deposits in the site area consists of river

. alluvium. The Holocene deposits are underlain by the differentiated formations -

(Beaumont, antgomery, Bentley and Willis) of the Pleistocene epoch which

forms a very smooth gently seaward tilted plain. The near surface formation

. is the Beaumont consisting of clays with interbedded silts snd sands vhich hsve
~been depos1ted by river deltas and floodplains. Subsequent to ‘their
Qfdepositxon, the soils were desiccated when the sea levels were much lower than -
. they are now. Consequently, the soils are overconsolidated, generally have
: high;strengths and typically have a blocky secondary structure with some
" slickensides.

- ‘The low re11ef that charecterizes the Coastal Plain is occasxonally dxsrupted
' by entrenched streams. These include cut channels across the plain that sre

_act1ve1y growing through headward erosion.

_ The.Houston area is located in a Seismic Zone 0 according to the-Uniform

Building Code. The primary geologic hazards in the area are subsidence

'csused by deep groundwater withdrawal end related ground fsultxng. Ground

;faults in the Housten area are generally 1nclined 60 to 75 degrees from the

hor1zonta1 -extend downward for thousands of feet, and are roughly parallel to
the coast;~ Based upon a review of available data sources, no known faults pass

through the sxte area.

Maximum subsidence in the Houston area has exceeded 8 feet over the last .

75'years. Based on elevation corrections of USGS Bench Mark D690,

E spproxxmately 4, 000 feet weet of the site, the site eubsided 0 93 feet between

1963.and‘1973 snd 0.32 feet between 1973 and 1978. ’lf)

v

Elevatrons presented in this text are based on the 1963 datum. For a rough

7'approx1mat10n of the 1983 elevstzons, subtract 1.5 feet from the 1963

elevatzon. :
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3.3.2 Local Geology :
The French Limited site is in the San Jacinto alluvial valley on the east side
of the river. There are remnants of Early He

=11uv1a1 deposits ‘
(Deweyv111e Formation) at the surfa nd beneath the site area. . -
Most of the sur ficial deposits in the g dwever, are later Holocene, §_

 (Recent) alluvium. The alluvium has been deposited in a channel incised in the

Pleistocene Beaumont Formation.

As the river meander grhdually moves across the valley, it erbdek>oldef

deposxts on the outside of the bend and deposits predomlnantly sandy material

~ on the inside of the bend (point bar deposits). Eventually, the meander

doubles back on 1tse1f and the river takes a direct path, cuttxng off the

- qeander vhich then becomes an oxbow lake. During times of flood, the_lake

fills with finer material (silt and clay). As the river continues to meande;.

back and forth across the valley, the older deposits are petiodiéally cut inéo'
and new &lluvium is deposited adjacent to the old. This process has tesulted .
in the alluvial deposits encountered at the French Limited site. Accordxngly, .

by the nature of their deposition, the grain size of the depos1ts varies
laterally and vertically acrose the site.

. The river meander eroded the Beaumont Formation to depths of 20 to 55 feet in

the site area. The alluvial deposits in this upper stratum are predomxnantlyf_

sands° however, sxlt and cley layers are also present.

The Holocene alluvial deposits are underlain by the Beaumont Formation which.

consists predominantly of clay with some discontinuous silt and sand leﬁseg

. generally less than a few feet thick. At a depth of approximately 125 feet

(Elevation -110), a sand stratum is present that extends to the maximum depth
explored during this investigation (155 feet).

The limits of the river meander extend approximately 800 feet east of the main

pit beyond which the Beaumont Formation is present at the ground surface.
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- The transmiesivity_ r—anges from zero to about 20,000 ftzlday, with storage
-fggffigiggts ranging from 0,0004 in the confined area of the .aquifer to 0.20 in
- the northern, unconfined area (Jorgensen, 1975).
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3.4 HYDROGEOLOGY
3.4.1 Regional Hydrogeology

Groundwater in the Coastal Plain Region occurs under both confined and
unconfined conditions. Shallow aquifers in alluvial valleys are impottant
sources ‘of groundwater for limited rural domestic and livestock watering.
purposes.. Wells in these aquifers are generally less than 50 feet deep. and

typically yield a few gallons per minute. Although most of these small

- alluvial aquifers are unconfined, near-surface impermeable materialkméy_create

localized confined conditions. Recharge of the unconfined eﬁuifers is mainlj‘
from local infiltration of rainfall, runoff, and ponded water. Deeper eonfiﬁed';

aquifers are the source of large volume, municipal and industrial-groundwate;j

 supplies in the area. These include the Chicot, Evangeline, and Jasper L
" aquifers. :Ihe'Chicot and Evangeline are the major aquifers in the area and
Jcbnsistjof ihterbedded sands, silt eand clays.

. The Chicot aquifer system includes the uppermost confined aquifers in the area

~ and generally refers to all Quaternary deposits, including the unconfined '

alluvial aquifers, the confining Beaumont clay, and the underlyxng Montgomery

_ Formation, Bently Formation and Willis sand. The thickness of the aquifer

1ncreases toward the Gulf from zero at the western edge of the Quaternary
outcrop (80 mxles ftom the Gulf) to over 1200 feet at the Gulf (see Figure 3-4

pd Plate El). The approx1mate altitude of water levels in wells completed 1n

the G _Aqu1fer in the Spring of 1975 is presented on Figure 3-5 and

The_Evangeline.aquifer, comprised of Pleistocene deposits, iimediately
underliee>the Chicdt. It is the most important source of fresh ground water in
the HOuetpn'metrdpdlitan area. Although it has a lower hydraulic conductivity

than the Chicot, the thicknesses are greater, up to about 2,000 feet near the

. Gulf'of-ﬁexico. The appthimate altitude of water levels completed in the

Evangeline aquifer in the Spring of 1975 is presented on Figure 3-6 and

20 -



25

067204 T

Approximate Altﬁ‘uz‘lo oF’Wd‘téchv'éls‘in o
W'(;lls Completed in the:iclhic.ot Ac';d'i_'Flél'r',' Spring 0571‘?75

N . ’ ot MONTGCMERY

WALLER . TN
g/
. . oy ‘

3 \ S~ an.nms

<z ..
' - .
FORT.-\'BEND N

® K

" EXPLANATION.

L cestvanG WL e

- would have stood n fightly cased wels
2+ Contour intervol 10 féet (3.0 meters) .-

' Dahim it meon teq level .

o
Lt

Preparedlor Lo LT e e
1 | TEXAS DEPARTME{?ST OF WATER'-
1 oo ol D " RESOURCES.. .. . v .
FRENCH'LIMITED - —

: SITE ;-

: FfQﬁre 35
APPROXIMATE ELEVATION

u»

|

m._

. [OATE: JUNE, 1984 ..PROJECT NO. ... '.i. ... °




067205

| onanon
e
—M— jwo_dd have stood in tightly cosed we" g

.7 Contour interval 10 fea? (3.0 meters)
" Dotum is mean seq level o

o h e sl L BEE

"od = | WATERLEVEL CONTOUR-Shows dlfitedé of which

MOMTGOMERY

=t

e o™ e e
RUSENLTL 2T L e ¥

%
—

\ = .
T ORAZONTA

PR .:Cv.nty'. RN

-(?:m‘-’:u.-s

.

.:;.:;". DT Y

T
#O :

¥

APPROXIMATE ELEVATION O

F WATER LEVELS IN;WELLS COMPLETED IN THE EVANGELINE AQUIFER

1

SPRING 1975

“o T TExas o

| Prepared tor:

EPARTMENT OF WATER."

. RESOURCES: =~

|

|

]

-
L4
Al
ol

I

“[OATE JUNE, 1984+ _PROJECTNO. . ... ...

A= o




P

| S

| (.

— — — D CC oo D o
X WM)

B g

g

[ 4

-minimum depth to the first screen interval for these wells is 200’fee:;"The§
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'l‘he trensmissivity is greater than that of the Chicot aquifer over

much of the area, ranging from 5,000 ft2/day at the north edge of the plain
to 15,000 ft2/day at the Gulf. Storage coefficients range from 0.0005 in the

southern confined area to 0.20 in the northern unconfined area (Jorgensen,
1975).

23

' The‘gxgggline aquifer is underlain by the Burkeville confining layer of the

Tertiary Flemming Formation. Below the Burkeville is the Jasper aquifer. -

CGroundwater withdfawal in the region dates back to about 1890, Durzng the past
century, pumping of large quantities of water has caused significant decl1nes
of up to 400 and 500 feet in the lower Chicot and Evangeline aquifers,
respectively. . ' '

. Recharge of_the confined aquifers results primarily from direct.infiltratioﬁ,in

the aquifer outcrop areas. Only minor vertical recharge occurs through the

confining beds overlying the aquifers.

——
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‘The- Harrls-Galveston Coastal Subsidence District ié%nt1 1es sixteen water we 18

w1th1n approximately 2 miles of the French Limited site. The well data is_

presented on Table 3-1 and their locations are shown on Fxguye -

closest major water well to the French Limited site is approxima ely 3,000 f¢é;'

southeast of the site, and is the one mentioned earlier that i screened at
200 feet. Figures 3-5 and 3-6 show four additional wells scréened from 250 to

30 hat immed iately d dient of the site. ’

0 feet that are immediately downgradient o e site ot acconi&y o
) E ;nﬁ’- .A’m
3.4.2 Local Hydr ieolog_z Horris- - Gafeeston,

Q are present wvithin the 155-foot depth invesngated for this

report. the Upper Aquifer, consisting of Holocene alluvial deposxts, and the

- Lower A uzfer,eopsxstxng of & sand layer spproximately 50 feet thick at a depth

of epprqxiﬁately 125 feet. The two aquifers are hydraulically se#arated'by

“approximately 75 feet of Pleistocene sediments consisting predominently of

clays.{ Both aquifers are considered & part of the Chicot aquifer,)

\,_ ﬁJ”'/w/"

Ctw g
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Table 3-1. Area nmping Wells /% / W }{/ /{; p (/_3,.1' eé,) | |
- o . Depth |

Well co State _ © .- Elea= Casing tolst Total Year Approx,
No. Omers Name Well Mo.  Latitide Iongitude tion  Dimeter Screen Depth Drilled 8 Rump
3B2  Vornsand Enterprises, Inc. 651620 20520 95 415 45 8 0 315 1956  27925000.
148 . St. Regia Corporetiom-Newsprint 65-16-1 0 295213 95 544 26 % 0 1740 1966 431414286,
144  St, Regis Corporat iom-Newsprint 65-16-1 0 295216 9565 45 2 858 1503 1956  431414286.
743  Harris Comty, MU.D, 50 65-1620 295216 95 %0 47 8 2%, 283 1970 45196000,
2%5  Harris County, MU.D. 50 651620 295216 95 %0 4 6 Bl 282 1956 “o.
147  St. Regis Corporaticn-Newsprint 65-16-1 0 2526 95 625 46 % 818 158 1966  431414286.
3059  Harris County, M.U.D, 50 651620 295226 95 3% 47 4 - - 1M 0.
%4  Harris County, MU.D, 50 65-16-20 29529 95 %8 47 4 %52 23 1953 0.
1151  St. Regis Paper Co.-Southland Division 65~ 75 205237 95 629 47 8 78 B 195 0.
2920  Harris County, M.U.D, 50 6860 29588 95 %3 471 8 200 500 1977 45196000.
281  St. Clair, George N. 65870 20539 95 636 5 4 - 2 ™ 0.
3003 Exxon Conpamy, U.S.A. 65-8860 2905316 95 339 50 4 - - 190 0.
252 Crosby MU.D. 65880 205319 95 359 47 6 — B0 1955 2425600,
355  Crosby M.U.D, 65- 880 205319 95 359 46 10 800 500 190  2642%00.
207  Crosby L.S.D. 65-660 205350 9539 49 4 . ¥ % 9% 0.
192  Harris Gonty, MU.D. 19 658615 20542 954% 35 20 80 LSS 197 9435000,
TOTAL | C | 1559776057,

A3
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In the site area, the Upper Aquifer extends from the ground surface to a
‘maximum depth of 55 feet (Elevation -40 feet). The San Jacinto River Valley,
whxch contains the Upper Aquifer, is approximately 2.5 miles wide in the site
vicinity. The alluvial deposits consist primarily of fine to medW

-y

— ¢

| S

| S

r—

— s

I

‘hovever, discontinuous silt and clay layers are also present. Because of these
d1scont1nuous silt and clay layers, the Upper Aquifer, which is generally

‘unconfined,\may have loca_hzed areas where confined conditions exists.

" Groundwater levels in the Upper Aqu1fer in the site area are generally at/or

' --neer the ground surface \uth elevations ranging from approximately 7 to o "'

(-

{\Q&‘

,14 feet., In. several areas, Qe__g_r_ogndmg;_level coincides with the water B
level in the numerous ponds, pits and marshes in the asreas. Based on water ; rj(\‘.

.
;
t
2

levels recorded in monitoring wells at the site during 1983 and '1984 “the & 4 /
groundwater level is relatively constant with fluctuations of only a few feet. Q\“/}!
222 ==
The hErauhc grag;ent in the Upper Aquifer in the &i elatively E H
flat, on the\porder of 0.001 feet/feet to the north and southwest. Locally, t Ve
4
gradient will be™ er over short distances, particularly vhen there are 5‘ 6.0

: abrupt changes in the elevatio

“sand p1ts, MZ 0/

hillsides and creeks. The largest hydraulic gradient observed is ‘between the fow r“’(
- main p1t and the slough to the north, which is on the order of 0.06 feet/feet. ﬂ,,{.dv--

D

The Lower Aqu:.fer is under artesian cond:.t:.onWiezometric sur fac
approximately Elevation -67 feet. This level®ts approximately 81 feet below | 7-
the ground surfece and 46 feet above the top of the Lower Aquifer, JBased 'on
the thickness of the: clay separating the two aquxfers and the large dxfference.
- in water levels, it appears that the two aqu:.fers are hydraul:.cally separated
'Th_e gradient appears to be on the order of 0.001 feetlfeet toward the ‘south,

Beneath the site, the remainder of the Chicot aquifer is about 400 feet thick, |
extending to approxxmately Elevation -500 feet and displays an average .
_transmusxv:.ty of abOut 3, 300 ftzlday (Jorgensen, 1975). The piezometric
surface of the confined unit near the base of the aquifer bene.ath—the site was
about 100 feet below mean sea level in 1975 (see Plate E2).

A ——.
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;V € pit, however, does have an overflow which discharges directly 't :__
_fishing hole under U.S. ﬁighggy.ﬂﬂ.—/g;e overflow was installed to prevent
—
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~ The Evangeline aquifer is about.l,500 feet thick beneath the site, with a
transmissivity of about 8,000 £ft2/day. The piezometric s

site area was agbout Elevation -250 feet in 1975 & Plate E3)

e

be eath the -

Piezometric levels in the deep confined aquifers beneath the sxte declined
about 150 feet in the Chicot and 250 feet in the Evangeline between 1890 and (;7 :;>

1970 (Jorgensen, 1975). Eld.t f 6 w E ’0\/
3.5 SURFACE VATER _— Q\UM o

The French Limited site experiences approximately 50 inches of rain'per year,o

* with the greatest seasonal rainfall occurring during the sumner months.

Preclpltatxon only slightly exceeds evaporation. ’ ! D MC«L\ 7

" The general surface water flow pattern in the area is southwest toward the
.San Jacinto River. The dra1nage of the site and adjacent areas is poor and :

generally dominated by man-made features such as roads, d1tches, culverts,

~berms, pits, and garbage dumps or fill areas. The main waeteﬁpitrehd the'ea;t >’¢,7'
pit (see Figure 3-8) are bermed with no regularly flowing outle The wmain . 13“:25'7
Diags~—

overtoppxng of the berms ‘around the pit during heavy rains, and only flows
under those conditions.

_The fishing'hole beneath the U.S. Highway 90 bridge drains northward aod'theo-
to the west along the north side of U.S. H1ghway 90. Flow passes throogh'a '
- serxes of marshes and culverts, just north of U.S. Highway 90, eventually
reaching the San Jacinto River some 6,000 feet to the west. The marsh area
east of the French' L1m1ted main pit is also in this drainage area. Hueh of the
- Sikes D1sposal Pits site elso drains into this same watershed. . fuiri® / lp‘ﬂ'b'
| fx”i.:;'" I/,/{
‘The abandoned sand pit south of the site drains into a chénnel whxch enters 11;735h9ul
Rickett Lake gome 4,800 feet to the southwest. ckett Lake is shown in

Fxgure 3-2, e creek 13 the main natural dra1nageway for the area and likely

influences the near-surface groundwater flow pattern.
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$he San Jacinto River south of the Lake Houston Dam 1 under the tidal

influences from Galveston Bay. This reach of the river\is designated for

~ contact and noncontact water-oriented recreation, as well\as the-ptopagation of

fish and wildlife. This reach is not used as a domestic wa{er supply (Texas o
Surface Water Quality Standards, amended 1981).

- The flood of May 22-24, 1983 afforded the opportunity to view {he site during

flooding conditions. Figure 3-9 shows the flow patterns o served the afternéon .
of May 23‘end morning of May 24. The flood peaked the evening of May 23 and "dZ,z/#L

1y e ' /{/J
was approx1mately 2 feet above the beri (16 feet above wsl) s rrounding the 'f,,b
main waste pit at that time. The 100-y 5od elevation in the French , ,)

" Limited site__ vicinity is 28 ";eet ebove msl. (555 Pt < "' dike clevaﬁ?.‘d-.

n»R» o r. 4

In add1t1on to the May 1983 event the site has flooded 1n 1969, 1973. and 1979.

" The potent1a1 ‘for waste and contaminated surface water _transport during’ flood 4gr;f

events is great. Durlng and shortly after the active years of this slte s

operat1on, the contaminant migration caused by flooding was lxkely greater due

"to higher suspended solids, more liquid wastes, large amounts of floating

‘sludges and higher waste concentrations in the main waste pit waters. 'Past‘;n’gp 7

flood events have regularly flooded the residences in the Riverdale

F*
Squivisioﬁ. At'thie time, the subdivision does not appear to be immediatelii ' ;Y\'
doumstrean of the French Limited site, but area residents report that after . -*bfp
several of the past floods sludges were transported into the subd1v1sion and

rema1ned when the flood vaters receded. During the May 1983 flood small

quantlties of the floating oily residue were transported southward across Gulf

Pu:_n_p R_oad. 1‘\!} sw\q\w

3.6 AREA LAND USE/POPULATION .
The French L1m1ted site is approximately one mile south of Crosby, Tbxas and \)f%ﬂai&l

one-half mile east of Barrett, Texas. The combined popula;;z:’gfzsgg,,,.___—
-Crosblearrett area is approximately 5,250 based on the 1980-ténsus. The two

towns seérve as small communities to the greater Houston area, with many of the

inhebitants working for the industries around the Houston Ship Channel.

The Crosby/Barrett area is primarily residential with some commercial

bueginesses and some sand mining operations along the San Jacinto River and its
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ttibutarieé. Some farming also occurs in the outlying areas. _Approximatély>

- two miles wéétlof'the site, on the western bank of the San Jacinto River,

'St;.Regis.opefates a pulp/paper mill.

- The area around the French Limited site is primarily undevéloped, densely

-wooded 1&n&-vith large intermittent swampy areas. The area containé many

: abandoned sand p1ts vhich are frequented by area sport fxshermen. - Southwest of

:the s1te is the Riverdale Subdivision (see Figure 3-1)- Vlth a res1dent1a1
,p0pulation of less than a hundred people. Adjacent tolthefsubdlv;sxon is ani
jactxye-p1pe s;orage y;rd, on land that was & landfill operated by Haffis'
anntj in ﬁhé late 1960's. Gulf Pump Road which borders the site on the south

w-‘;hbﬁsTQVidgnég of illeggl~garbage dumping along the roadside'ditchgn; a

_."Approxxmately one m11e west of the site along the San Jac1nto River and

?one-half mile’ north of the site along Jackson Bayou are numerous actxve sand

m1n1ng operattons. ;
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4.0 FIELD ACTIVITIES
4.1 SOIL BORINGS
4,1.1 Selection of Borings and Well Locations

This section presents data for borings and wells. installed during three field
investigatlons. During the investigations, twelve soil borings (borings with
soil - ssmpllng) were drllled and twenty groundwater monitoring wells were _
installed. The borings ranged in depth from 20 to 155 feet. Tvo prrvately :
owned wells end two wells installed by TDWR were also included ;n the ;

- monitoring program. The_location of the borings and wells sselpresented:in ?

Table 4-1, on Figure 4-1 and on Plate B-l1.

4.1.2 'Drillingjand Soil Sampling Methods

The borings were drilled utilizing truck and swamp buggy-mounted rotary wash
drilling equipment usmg wvater obtained from a Harris COunty ire T"Uf‘o
hyoraht. Small amounts of drilling fluid additives (non-organic benton1te
derivatives) were used in boring BO02/GW02, B0O03/GW03, BOOS5/GWO5 and cw12

through GW25 to prevent the borings from collapsing. > ’.J.u"\\& 57 ‘&'—j

Borings BOOl through BO12 were logged during the drilling operstlons, and
.samples of the subsurface soils were obtained for visual classification and

laboratory testlng. Soil samples were taken at 5-foot intervale to a depth of

- 100 feet snd_at'lo-foot intervals thereafter. In boring GW12, samples were

taken st'lo-foot intervals for the depth of the boring. Soil samples were _i

_ obtained using a Shelby Tube sampler and various split spoon samplers. The

sanplers and sampling methods are described on Plate B5 in Appendix B. Wells

GW1l1l, and GW13 through GW22 were logged from cuttings and drxllxng rates

attained during the drilling process. Lcorfev.w,(“( fo gu/.q j;}/,r ﬁ..,ﬁ ,.7,.«;:/;...)

Soils were clessified in accordance with the Unified Soil CIessxfxcatxon System
presented on Plate B5. A graphical representation of the subsurface strata

encountered in each bor1ng is presented on the Log of Borings in Append1x B.

To aid in identifying contaminated soil samples, a photoionizstiom detection
(PID) meter was used during the drilling of BOOl through BOll. The meter

sl

By

4; lcu:CQ
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BO02/GW02
B003/GW03
BO04/GWO4

BOOS5/GWOS

~ BOO6/GWO6,

BOO7
BOO8
B009

-B0O10
BOlL -

GWO7.

GHOS
-GWO9

Gwlo0

ew1l

re
122
/6.8
izt
129
o

154
154

F/A|
i

17.5

70

zs’

4,01

%0

Table 4-1. Boring/Well Location and Site Selecticn ﬁationale
Boring/Well
Number Location/Rationale
o ! degh
‘April 1983 2
VBOOII_GWOI 27.% 44 Background shallow boring/well upgradient (east) of

French Limited.

Deep boring/well south of Gulf Pump Road, downgradient
of French Limited. :

Shallow boring/well south of Gulf Pump Road dawn- -
gradient of French Lm:.ted, east of cwoz.

Shallow boring/well potentially downgradxenl: from :
French Limited.

Shallow boring/well north of U, northwest : a’"xﬁ
of French Limited, potentially downgtadient. : M-:‘ o

Deep boring/well adjacent to existing EPA well (GWOB)
southeast of main lagoon.. : :

ﬂallw borings to clay stratum along southern Frent:h '

Limited boundary to define soil characteriatics along
potenual slurry wall aslignment. :

Shallow borings to clay stratum along eastern boundary"
to define soils along potential slurry wall alignment.

Shallow well adJacent to deep well. GWOZ, formmg a
piezometer cluster potentially downgredient of French
Limited and upgradient of Riverdale Subdivision.

Existing TDWR well southeast of main lagoon.
Existing TDWR well southwest of main la_goon; -.

Groundwater sample from shallow residence well in’
southern half of Riverdale.

Groundwater sample from shaljl,a: res1dence well in

northern half of Riverdale. (S ev-ell doec P
app—e;\r' +9 b“c rnd %L E|‘v‘efd°'[€: S‘V\L :
;dl‘uc elonr .
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Table 4~1. Boring/Well Location and Site Selection Rationale

(Continued, Page 2 of 3)

Boring/Well

Number

Location/Rationale

-'November 1983

do-  depth

BOlZ/Gw12 < )5S Deep boring/well north of U.S. H1ghway 90 and the main

W13

Gl4

oWl S’_
cW16

Gwl7

. GW18 -

w19

GW20

e

aW22.

~

LG-6

lagoon. i

'_ /M6 24  Sshallow well df French le.ted ute

formlng & piezometer cluster with GW12 L _ _ 3

”7ﬂ7 _ZS{ Shallow well n 1ghway 90 and main lagoon,' o
potential}ly downgradient. S S

/39‘_74V Shallow well nort Highway 90 and maxn lagoon,
potentiall S T

ls s Shallow well north of U.S. Highway 90 and main lagoon;i

potentiglly dowrgrad Tenty

ka 1% Shallow well §ou

of U.S. Highway 90 and west of .
main lagoon. ' : S

135 2§ Shallow well in northern section of Rtverdale
: Subdxvxslon to check for local cone of depresaion.~_

bﬂ? Z5/; Shallow well east of vaerdale Subdiv1sxon and . south .
" of Gulf Pump Road.

7 ZS’ Shallow well south of Gulf Pump Road downgradxent of
: main lagoon.

At 24’ Shallow well south of Gulf Pump Road, downgradxent of

méin lagoon.

22 2§ Shallow well south of Gulf Pump Road downgtadxent of
, ' main pit.

' LG-1 thru- to measure water levels in
N six ponds on the site.
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" Table 4-1. Boring/Well Lééation and Site Selectiocn Rationale

(Continued, Page 3 of 3)

B Boring/Well
- Number : location/Rationale

April 1984

23 Shallow well at southwest corner of landfill. %
| GW24 Shallow well south of landfill. .?
©W25 Deep well south of main pit replacing GWO6. j'

_Note: BO =- indicates soil boring with eoil sampling.

GW -- indicates groundwater monitoring well.

BO/GW -- indicates soil bor1ng converted to mon1tor1ng well.
LG -~ indicates staff gauge in ponds.
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- Appendix B on the Log of.f:;ffgg,/’ESEZiminated soils showed high rea;cli.ngs*lT '“7;;q’q44
'g;;;;;;:—;;:‘:II\?Eadtnge re indicative of contaminatief;//fased on vzsual .

-

':Borehole geophyslcal logs were run on borxngs B0OO1 through BOll, excludzng BOOS

_the subsurface strata, to complement the soil boring logs and to 1dent1fy

L__e

—

_the sands is lower than would be expected. This is possibly caused by the

: FRENCH84~S,1/0608ACT4 .2

537

)
detects volatized organics and is sensitive to less than one-half part per: i,' : 6?
'm;ll1on (ppm). The meter was used in place of the pH and specific conductance//

tests originally proposed in the Work Plan. The PID readings are ptesen;ed;ln {Phdn

~—
observatxons, odors,iﬁEFTUIPreudIng——éontamxnated so1l samples were found only

. in borings 1mmedxate1y around the the main waste pit and in boting BO11

;approx1mate1y 100 feet to the southeast of the main waste plt. -

g e

¥

and BO10, when the borxngs were completed to their full depth. The borxng was
then either converted to & groundwater monitoring well, as described in |
Section &, 2, or sealed to the ground surface with a cement/benton1te gtout.‘; '
Soil cuttlngs from the borings were placed in containers, and dumped 1nto the j'

_main waste pxt s0o as to prevent possible surface contamination outside the ?
E 1mmediate site ares. :

74 1. 3 ‘Borehole Geophysxcal Logging S —_lf B I-_?'

‘The purpose of the geophysxcal logging wae to provide a continuous profile of

:poss1b1e thin sand and clay lenses ‘that might be missed durzng the dr1111ng '_'

' r_operat1ons. Logg1ng was done using Logmaster equxpment. A brxef descrxptxon

of each type of log and its interpretation is presented in the followxng

fpatagraphs.

‘A reslst1v1ty and self-potent1a1 log was run in the 4-1nch dxameter borxngs

dpr:or to reaming or grouting the boring. Boring BOOS and BO10 were not logged
' because they were 1naccess1ble to the equipment. Boring BOOS/GW03 was logged

-fus1ng a natural gemma and & gamma-gamma denslty probe after -the’ well was

'1nsta11ed To aid 1n the interpretation of the ‘logs the soil log is presented y

“on’ the left ude of each plate.

‘The logs showed occasional thin eand lenses in the deeper clay layers particg- Ty
larly -in borings B0O02/GW02 and BOO6/GW06. It should elso be noted that in
boring BOOS and BQO9_(nea} the main waste pit) the QEE?E?deint~Resistance

presence of inorganic contaminants, or ionizable inorganic compounds,
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Single Point Resxstance--angle Point Resistence is & measure of the ab111ty of

a soil formation to conduct electric current through fluid-aaturated pore
.spaces (reslstxvxty ie the inverse of conductivity). At a given temperature}'
the resistivity of a formation is a function of the geometry of interconnected
_pore spaces, the percentage of fluid saturation, and ion concentration of the
pore fluid. Clay-dom1nated formations have low reslst1v1t1es because pore
waters eare subJect to desorption of exchangeable ions from clay mxnerals. ;
These ions 1ncrease the conduct1v1ty of the pore water and thereby reduce the
‘resistivity of the formatlon. Sand dominated formations generally have hxgh
:res1st1v1t1es in cases where (1) the sand is “clean" (1.e.. essentially free of
cley); (2) the pore fluid is "fresh" (i.e., low sa11n1ty), and (3) the porosity

is low._ The magnltudes of resistivities for sand formatxons are greatly

- reduced: by the 1ntroduction of even a small fractlon of clay. (less than one g- '

jpercent of the total volume) Increasing e1ther the porosxty or the sa11n1ty

of the pore water aleo lowers the formation resistivity.

Self-Potential--The borehole self-potential log is & measure- of natural dlrect
current (DC) voltages that are generated within the borehole. Electrochem1ca1
potentlala are produced when there is & difference in 1on1c concentratlon '§f
‘between the borehole fluid and the formation water. In a permeable format1on;
a potent1a1 forms where the borehole fluid and formation water come in contact.
The dxfferences in ion mobilities within the two solutions cause an electrxcal
charge imbalance at the contact, and this imbalance produces a potent1a1 that
is known as the 11qu1d Junctxon potential. 1In addition, a potent1a1 is formed
across a clay-sand boundary. The clay acts as a selective membrane, reJectxng '
an1ons ‘but allow1ng catlons to diffuse. The resulting charge 1mbalance at the

boundary is known as the membrane potential. These two potentlals are

" additive. When the borehole fluid is less saline than the. formataon water, a

' negative potent1a1 is measured opposite a porous sand or gravel bed A'

positive potent1ak can result vhen the borehole fluid is more aaline than the

format1on water. Potentxals measured opposite clays serve as a baselzne for

?.rself-potent1a1 deflectlons._

Natural Gamma--This log measures the natural radioactivity of the formations

encountered ‘in the borehole. Gamma radiation occurs in the high energy range

of the electromagnetic spectrum. Nearly all gamma radiation is emitted from

i+
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the unsteble isotope potassium 40 which tends to concentrate in clay hineraie.

' Interpretatlon of gamma " 1ntensity in terms of clay content is qualxtat1ve' a

high gauma intensity (counts per second) indicates high clay content (clay-rtch

80il), and low gamma intensity indicates low clay content (suggest1ng a sandy
soil).

. Gamma-Camma Densxtgr-The gamma-gamma density logging utxlxzes a probe

conta1n1ng en element of 125 m/c of Cesium 137 at the bottom of the probe and

- sodium iodide crystal detectors 8.125 inches above the source.: Sands adsorya
" more energy than clays and therefore show a lower radxatxon count. On the
) E-logs grAph _the plot wvas reversed so as to have the same d1rectxon as the

. natural gamma readings (see Plate B-11, Appendix B).

4.1.6 PhySLcal Soil Analysis

_ Soil samples from the borings were taken to HIA's Houston laboratory for

‘selected testing and storage. Laboratory tests were performed in order to
evaluate the physxcel properties of the site soils for use in contam1nant ‘
transport modeling. and analysis as well as for correlation with fleld tests{J
The tests performed-and the standards used are presented in Table 4-2., 'i'
The test results are &6 presented on the boring logs and in Appendin C as ;_’
descrxbed on Plate Cl. Particle size anatyses are presented on Plates 02 |
through Cl2. The grain size distribution range for the clean sands and sllty :
sands /s andy silts are presented on Plates C2 and C3, respectively. The percent

passing the No. 200 sieve (silt fraction) is also presented on the bor:ng

logs.

The Atterberg Limits (Liquid Limit and Plasticity Index) @re presented on”

”Plastlcxty Charts, Plates Cl3 through 015 as well as on the borxng logs.

Specific gravxty and laboratory permesbility results are presented on the .
boring logs. _The results of the laboratory tests for each Formatxonrare‘

‘sunmarized on Tables 4-3, 4-4 and 4-5.

Tables 4-3 through 4-5 presents the laboratory data on the slluvium. The
alluvium consists of clean sands, silty sands, sandy silts and clays. The

sands are'mediun dense; their moisture contents vary between 11 and 19 percent



r— - CZ 1T

o U

| G

| S

L

— — - - —— - & -

067223

Table 42,  Physical Tests and Standards

FRENCH84~5.3/0612VIB4~2.1

Test _ ' Stand ard

 _Hoisture Content/Dry Density ASTM* D-2216
Particle Size Analysis ASTM D-422
sPeeific Gravity | ASTM D-8%
' _'Liqﬁid Limit ASTM D-423
Plastic Limit ASTM D-424
Falling Head Permeability ~ Corps of ﬁﬂgineerc

EM-1110-2-1906

: * American Society of Testing and Materials.

40



Table 4-3. Physical Tests on Clean Sénds'(SP or SP-SM)

Fnzncnsa-s.3/06i3ﬁrﬁ4-3.1

.Hoisture

Particle Size Ahalyaia

Specific

oo | _ Soil - Dry (percent finer)

_ Boring Number Elevation Classification Content Density ' K Gravity
(ft. msl) (%) (1b/cf) #10 £$40 £#100 #200 (cm/sec) (g/cc)

BO03/GWO3 5.2 sP - - 98 73 8 5 - 2.65
B003/GWO03 0.2 sp - - — == == = 4,0x10~3 -
B003/GWO03 -9.8 sp - - 88 49 6 3 - -

BOO 5/GHO5 9.6 SP-SM 19.1 116 99 76 21 9 1.7x1073 -
BO05/GWO5 -5.4 SP - - 9% 63 6 2 -— -

BOO7 3.0 sP - - -— == == - 8,0x10°3 -

BOO?7 -2.0 ) - - 88 46 6 4 - 2.65

BOO7 <12,0 sp - - ‘91 65 5 3 - -

BO11 1.1 s - - 93 50 S 4 - -
.\‘ES¥ 88 46 5 2 L.7x10°3 2,65
' 76 - 9 2.65

HIPA

99

21

" 8.0x10™3

‘1

a
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Table 4~4. FPhysical Tests on Silty Sands (SM) and Sandy Silts (ML) . g;;

_ _ _ . S

_ - B

- . Atterberg Particle Size Analysis _ A~

: o Soil = Moisture Dry  Limits ~ (percent finer) - Specific U'(
Boring Number Elevation Classification Content Density R A o K Gravity
(ft. msl) _ . (). (1b/ef) LL PL  #10 #40 #100 $#200 (cm/sec) (g/cc)
29.3 M 11.7 97 -— == 100 100 99 47 - -

T . b6 sM - - - == 1000 99 78 46 - -
“BO02/GW02 -~ -=30:;4- -  ~ML - -— — — ==---100- 100 92 51  — - 2,66
BO02/GWO2 -35.4 ML - - -~ — 100 100 78 37 1.2x1076 -
B0O03/GW03 -19.8 ML 15.3 112 -— - - - - - - -—
B0O03/GWO3 -24.8 ML 19.0 101 -— - S — S — - -
B003/GW03 -34.8 ML 17.0 109 . —- - S - S —. - -
B004/GWO04 -16.2 ML - - -~ == 100 100 100 96 - -
B0O06/GWO6 -29.1 ML — -- -— -= 100 100 96 59 2.7x1073 -
BO06/GWO6  =79.1 ML - - -~ == 100 100 100 87 - -
BOOG/GWO6-  -129.1 sM - - -— - 100 98 42 15 - 2.67
BOO8 - 7.9 sM - - -— == 100 77 33 20 - 2.66
B008 -17.9 ML - - - == 100 100 97 70 - 2.65
B0O09 : 7.1 SM - - -~ = 89 58 37 3% - -

B009 2.9 M - - — == 100 100 66 24 - 2.59
_BO09 -22.1 SM - - -~ - 100 99 62 12 - -
BO10 2.1 ‘ML - ~- Non-Plastic 100 100 89 65 -— : -
BO10 -7.9 9 - - — == 100 99 57 19 2.2x1075% - -

w . o 1LY 97 1 == == 89 77 33 12 l.2x1076 2,59

HIGH 190 112 == .—  -100 100 100 96 2.7x10™3  2.67

AVERAGE =~ - -~ - 158 105 @ — == == e= emiiee = —

.
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Table 4-5. Physical Tests on Clays (CH and CL)
_ .Atterbefg Pattxc!e Size Analyszs
80il . - Moisture Dry Limits. (percent finer) Permeabzlxty Specific
Borxng Number Elevation Classification Content_' Density L ' K Gravity
(ft. msl) (Z) (1b/cf) LL PL  #10. -#40 #100 #200 (cm/sec) (g/ce)
' 'BO02/GWO02 =5.40 CL. 14.5 114 35 17 -— == ee ee -- -
.B002/GW02 =15.40 CH . 24,1 96 69 32 -- T - -—
B002/GW02 -25.4 CH 19.2 107 -— - - -- - - - -
B002/GW02 -40.4 CH 21.6 98 56 27 -— - - - - -
B002/G6W02 -45.4 CH 22,9 96 - - - - -— - -
B003/GW03 -39.8 CH 26.7 92 —-_— - - - - - - -_
BO04/GWO4 3.8 CH 18.1 108 - - - - - - - -
B0O04/GWO4 -6.2 CH 14.8 112 - == - - - - - -
B004/G004 ~-11.2 CL 16.8 111 33 17 - - - --  3.5x10"6 -
BOO5/GWO5 -15.4 cL 16.3 104 - == 100 100 97.2 72.6 9.6x1073 -
B0O06/GWO6 -10.9 " CH 20.1 97 -— == - - - - - --
B00'6/GW06 5.9 CH 21.3 100 - - - - - - - --
B006/GW06 -14.1 CH 34,9 91 - - -~ - - - -- -—
B0O06/GW06 -34.1 CH 27.9 9% 55 24 - - - - - -
B0O06/GW06 ~44.1 CH. 31.3 89 - - - - - -— - -
BO0 6/GW06 -59.1 CH 23.0 101 56 24 -— - - - - -
B006/GW06 -69.1 CH. 23.2 99 - - -— == - - - -
B006/GWO6 -89.1 CL - . 30.2. .91 48 20 -— - -- - - -
BO07 -17.0 CL 19.3 . 106 - == e - - - - -
‘BOO7 -27.0 ~CL. 18.8 - - 106 -— - 100 100 94,9 57.2° 6.6x10™7 -
BOO7 -32.0 CH 33.2 86 76 25 == == - = - -
BOOS -27.1 . CL . U150 M7 729 19 0 == == —= == 7,0x1078 -~
B0OO09 15,9 CL- 237 090 - 46 19 . == == - e - -
BO09 ' -42.1° CL. 732,20 292 42 20  — . -- == 2,5x1077 -
BO10 -17.9 . ~ CH 30 6 9 65 22 - == - -— - -—
27 STCTRR 86 29 .17 - 1000 -100  94.9 72,6 7.0x10°8 = -
LRIGH . Bl Qo e LT e - TG -3 100¥:4100*jﬁ"97:2wr57.2*“9;6x10f5“ L m=s
" . AVERAGE ‘101, 5 _;52 5 24 5 : o T e e - - @

_933&90

r
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“The Beeumount clays are very stiff to hard with moxsture contents betveen 17

. and 33 percent, and dry densxtles between 89 and 107 percent.

highly plastic with measured vertical laboratory permeab111t1es on the order;of

C__

-

/ . FRENGHS84-5.2/0613ACT4.5

‘and their dry densxty between 97 and 116 pounds per cubic foot (pcf). The

sands are generally fine’ to medium grained and remolded permeab111ty tests show

- vertical permeab111t1es on the order of 10~3 cm/sec. The slluvial clays

-are stiff to very stiff and have moisture contents that varied from 14 to

35 percent. The dry densities ranged from 90 to 114 pcf. The measured

vertical permesbility of:clay ranged from 10~% to 106 cm/sec.

The clays are_,,

0‘7 cm/sec.

e T pemahoilres
TGOk g weoor o ?b“rﬁ’yl‘;’.uwo/ﬁﬂ o

s sou‘u

_The Lower Aquxfer at a depth of approximately 125 feet consists of & very

dense, f;ne-grexned 311ty sand. Permeabilities in this layer are estimated to, o

be on the order of 10‘3 cm/sec.

4,1.5 Assessment

‘Based on the exploration.borings, geophysical logs and physical soil'tests, the'

suBsurface'soils are interpreted as follows. Within the site area and depthéof

-interest to the pro;ect, there are two types of soil deposits; the relatively

' permeable San Jacxnto River alluvium and the under1y1ng relatxvely 1mpermeable

Plexstocene deposits. The vertical and laterazl extent of the elluvium in the

's1te 1s shown on the subsurface profmle presented on thures 4-2 and 4-3 (a1s0'
' _see Plates B—3 and B-4). The location of these profiles is shown on Fxgure 4-4 _
_(also see Plate Bl).

The meanderxng San Jacinto Rlver eroded the underlyxng Plexstocene clay soils

to depths of 20 to 55 feet in the site area. Durxng the erosion process, the

'rxver is also f1111ng the eroded valley with po1nt ber, channel and overbank

ddep051ts.

- As a result of this depositional enviromment, the alluvium may be eharaCterited

as follows:

1. The allgvinm consists predominantly of sand, with'some silt and ciay
layers which have been deposited during different stages of flow from

San Jacinto River;
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2. The alluvium is relatively permeable and should be considered
continuous throughout the river valley; however, layers of lower

permeable silts and clays also exist in the deposit;

T{fs 3. The contact between the alluvium and the under1y1ng Be aumont Formation

is irregular because of the meandering of the San Jacinto River; end

The meadured vertical permeshility in the alluvial sands is on the
_ order of 103 cm/sec. Typically, the horizontal permeability is
much larger th

the vertical permeability in alluvial deposits,
orizontal permeé?k:fty in the alluvial sands is estimated to be on

the order of 10~2

The alluvial deposits'ereA;;;:Eih' by Pleistocene sed:T::::/Eg/g{eat depths.

The - Beaumont Formation is the first Pletstacene deposi er1y1ng the alluv1um_ o

/sec.

- and it ik'preddﬁipantly clay with some discontinuous silt and sand layers. .The-q'
" clays are generally highly plastit with a stiff to very stiff ebneietency. _fhe

clays have a blocky secondary structure with occasional sliekeneides;]

‘Send and sxlt layers in the clay are typically less than a few feet thxck
Borings BO006, BO12 and GW25 were drilled 1n the site area to the ftrst
31gn1f1cent sand layer in the Pleistocene clays. In boring BOOG6, a very dense
sand layer was encountered at a depth of 127 feet that extended to |

' apptoz;?ffffig%gs feet (bottom of boring). The sand is fine gra1ned thh some o
N\ . . l
silt. (Permeabilities are estimated to be on the order of‘IO‘aﬁﬁmhqu::::>
1t g J-’mfw‘v

. T oer< Hase s 0 sy wre
Based on vxsual observation, odor and organic vapor readings thh a

photoionization detector (PID) contaminated soils samples from the borings were
observed only in the upper 25 feet and only in borings around tﬁe_berimetef of
the main waste lagoon including boring BOll to the southeast.. Positive PID .

readings were noted at BO06, BOOS, BOO9, BOll and GW25. No soil contamina;iouj,

was physically observed in the remaining borings.

4.2 GROUNDWATER MONITORING WELLS
4.2,1 Installation and Development

Select borings - were converted to groundwater monitoring wells by reaming with
either a 4~inch or an 8-1nch diameter bit to the desired depth. Imnediately

after reaming, a 2-inch or 4-inch diameter, threaded, flush-joint PVC casing
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- was set in the boring. The bottom portion of the casing was screened and set,
80 as to'penetrate the bottom of the pervious sand stratum., The screened

.port1on was machine slotted at 0.02-inch widths and was wrapped in geotext1le

filter fabrlc (Fibertex, grade 150). é?
(—

14

- After sett1ng the casing to the desired depth, the boring was: flushed of . _
' drlllxng fluids by pumping clean water down through the casing and out through

the screen and & spring-loaded check valve at the bottom of the castng.

Flush1ng cont1nued until the return flow of water was free of" sxgn1f1cant l

quant1t1es of[drilling mud additives|or natural mud, For shallow wells, 300fto f

500 gallons of clean water was typidally used while 600 to 800 gallons were’

?

‘After ‘flushing, the annulus of the screened casing was backfilled with a
- medium to coarse sand. After the sand backfill was placed, the remaxn1ng
~  portion of the annulus was filled with a cement/bentonite slurry. On shallow

‘wellsg, the slurry was poured from the ground surface while on:the deep wells’lt

wes_pumped through a tremie pipe. Vented plastic caps were-placed on'thefPVC

. casing, and locking 5-foot long metal protector casings were set around the

“wells, The.protective casings were then concreted in place. 'Details_of:the =

well construction are presented on Table 4-6, on the Boring Logs,'end on'the 7

‘Bubsur face Profiles in Appendix B.

The wells were developed by removing approximately 3 to 11 times the volume of

water in theucaeing; As a minimum, the wells were purged until the water

clarity significantly improved. The emount of water in each well is presented

in Table 4-6,  As en additional aid in evaluating the well's development, the

conductivity of the evacuated water was measured in the wells installed in

-Aptil'l983. ‘These conductivity readings remained relatively constant durtng '

the development,

Most of the wells were developed by evacuating the water from the well using
either a 20 cﬁh or & 175 cfm air compressor. A 3/4-inch air hose lowered to
the bottom of the well maintained approximately 85 to 100 psi durlng

development. The water obtainéd from wells GWOl through GWO7 was discharged

into barrels by using an inverted U-shaped diverter placed over the top of the

.
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Table 4-6, Well Construction Details
Ground Top of Bottom of - Top of Bottom of Water Level Volume of Amount of Est. Water
Well Surface  Aquifer  Aquifer Screen Screen on 12/07/83 Water Water Lost in
Number Elevation Elevation Elevation Elevation Elevation Elevation in Casing Purged Drilling
(£t.)  (fe.) (fe.) (ft.) (ft.) (£t.) (gallons) (gallons) (galloms)
-GWO1 37.8 37.8 -5.2 22,8 -7.2 21.9 19 150 18
GWO02. 17.6: -29.9 -37.9. -20.4 ~40,4 4.2 29 115 10
ogor] o GWO3 13.2 12,2 -12.8 6.2 ~13.8 8.7 15 200+ 20-25
S pep  GHO4  16.8 -15.2 -19.7 7.8 ~22.2 11.3 22 130 - 15-20
beoll oWO5  12.6 11.1 -8.9 7.6 -12.4 9.5 15 45 5-10
/ GWO6 13.9 -112.6 - -113.1 -128.1 -66.6 40 550 20-25
%07 17.5 -4,5 3.5 -6.5 12.0 12 100 0
12 1.5 * - -120.4  -140.5 -65.6 49 -- --
GW13 11.6 N: -9.4 7.6 ~12.4 9.6 4 - --
GWI4R 7.9 0 - 4.4 ~15,6 8.7 4 - -
GW15 13.8 13.8 -10,2 10.8 =-9.2 9.4 3 - -
GW16. 12.5 12.5 - 9.0 -11.0 9.2 4 - -
w17 16.2 16.2 - 13,2 -6.8 10.6 3 -_ -—
GwW18 13.5 13,5 - 10.0 -10.0 11.5 4 - -
GW19 14,6 11,6 - 11.1 -8.9 11.2 4 - -—
GW20 8.8 1.8 - 5.8 ~14,2 9.4 4 - -
Gw21 12.1 -1.9 - 10.9 -9.1 9.8 3 - -
GW22 13,2 1.2 - 9.7 -10.3 9.6 4 - -
w23 10.7 -1.3 - -2.3 . =1.3 7.8 2.5 - -
GW24 . 7.7 -9.8 - -10.3 - ~15.3 7.1 3.5 - -
GW25 16.0 -127.0 - -129.0 -134.0 - -~ - -

Note: All elevations are relative to Mean Sea Level (1963 Datum).

0s

r— r— rCC o 0 o

£€2490
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casing. The volume removed was recorded and then placed in the ﬁainllagoon to
' prevent contamination of the area around the well., Wells GWOS5, GW12.'GW14R,
‘GW23, GW24 and GW25 were developed by bailing. '

4.2,2 Monitor Well Tests

Slug tests were performed on wells GWOl through GWO7 in order to evaluate the
hydraulic conductivity (coefficient of permeability) of the screened aquifer.

The:”slug" consisted of a sand-filled water-tight section of_2-ihch diameter

'PVC casing approximately 5 feet long.

N Tﬁé-slug was quickly lowered into the well, causing a rise in wate:rieVQI equal
fthtﬁe'displaced volume of water. The water level inmediatelyibegan'd:opﬁing
-and was.allowgd to stabilize. With rapid removal of the slug, the water'leri
" was suddenly lowered and recharge began. During the test;_wﬁtef levél versus}_

_ time measurements were taken using a pressure transducer'placed approximatély

'10>feet below the water surface. The pressure transducer was sensitive to

1 miliivqlt,'which corresponds to a 0.06 foot change in!water-level.' Réadiqgéf'

vere teken manually as well as with a strip-chart recorder-thaf_proyidéd“a_

‘continuous greph of the transducer readout with time. To better sﬁbstaﬁ;iate j 

the results, the water level change with time for both the sudden addition and

removal of the slug was recorded.

A graphical plot of the slug test data is presented in Appendix D.

Slug test data for fully or partially-penetrating wells in unconfiﬁeﬂ aquifers
(vells GWO1, GW03, GWO5 and GWO7) were reduced using the procedure developed by

‘Bouwer and Rice (1976). Data for wells GW02, GWO4 and GW06 were reduced using

procedures for confined gquifers developed by Cooper, Bredehoeft and Papdopulﬁsi
(1967). ‘The calculated permeability of the screened aquifers is presented in
Table 4-7 and in Appendix D,

4.2.3 Staff Cauges

During the December 1983 field investigation, staff gauges were constructed and

set in the various bodies of water in the site area. The gauge locations are

shown on Figure 4-5, Groundwater Contours 12-7-83. The water level readings '

for the monitoring period are presented on Table 4-8. Water levels on‘Hay 17,

1984 are shown on Figure 4-6.
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Table 4-7. Permeabilities from Slug Test -

— o - - T~

|

.

o

— — - - 7

Unified Soil Coefficient 6f
Well ‘ Classification Permeability, K
Number - System (cm/sec)
GWOl SM 3.7 x 1073
GHo2 ML 8.7'x 10;4 |
GHo3 sp 3.8 x 1073 ..
GWO4 ML 7.9 ic'l"O_".*--_
GHO5 SP-SM 1.3 x 10-3
606 SM 3.6 x 1047
GWo7 " SM

2.3 x 1073
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Table 4-8, ‘ Lake Gaugevll'zll.evati_o:ls._'/a,‘s'./; -

Gauge 11/30/83 12/05/83 12/07/83 12/19/83  2/17/8%  2/19/84 3/01/84  S/17/84
Le-1 C O 13.35 13.56 13.56 - -— -— 13.32 12.90
LG-2 " 10.13 10.23 10.24 -— 10.40 10.29 10.26 9.80
LG-3 12.84 12,93 12.90 12.98 13.32 13.31 13.31 12.67
LG-5 8.53 9,17 8.69 8.69 8.21 - - -
LG-6 11.43 11.53 11.51% - 11.50 11.50 11.50 <10.77

\ ’
9 W Z ,‘,‘,Z) G. 0. Vﬂ% ‘
M ¢y,

%S

€290
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7 layer below the alluvium (well GW25 was drilled in May 1984 to replace GWO06).

e 0.49 feet. respectxvely.
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. 4.,2.4 Groundwater Measurements

Groundﬁater measurements were taken in the monitoring wells over a one-year

perxod (between April 1983 and May 1984). A complete listing of all the dates
JEE_;;:;; levels is presented in Table 4-9,

Hydrographs of the monitor wells
are preseneed on Figures 4-7 through 4-11 and in Appendix E.

There are sixteen wells screened in the alluvial sediments and five weli;ﬂ”

. (GWOl, “GW02, GWO4, GWO6 and GW12) screened in the Pleistocene deposits, two of

' whxch (GWO6 and GW12) are deep wells screened in the first sxgn1f1cant sand

“Over. the 13-month monitoring period, the maximum and minimum recorded
groundwater fluctuation 1n the wells screened in the alluv1um vas- 3 51 feet and

The wells in the upper Plezstocene deposits had

" fluctuations between 0.9]1 feet in well GWOl to 3.73 feet in well GW04.1 The_two'_

‘deep wells, GWO6 and GW12, had fluctuations of 2.45 feet and 0.97 feet,
. respectively. -

The water level fluctuations were compared between wells as an
aid in determining if there are confined layers in the alluvium and if the silt "

and sand layers in the Pleistocene Formations are hydraulically isolated from
the alluvium.

Two of the wells (GWl4 and GW20) are located in marshes and when there was
standing water in the marshes, the water level in the wells corresponded

approxumately to the surface water level. EQ ®

_ _ egup’
4.2.5 Assessment ‘

-The groundwater system in the French Limited site area is assessed as follows.

The site is underlain by permeable river alluvium that extends to maximum

' - depths of approximately 55 feet. This alluvium comprises the‘Upper Aquifer

vhich is generally an unconfined system throughout the site area. Croundwater
levels in the Upper Aquifer are generally near the ground surface. Groundwater

flow in the Upper Aquifer is confined to the alluvium by the relatively '
xmpermeable Pleistocene clay deposits which underlie the aglluvium and form the .:?
easE"gjlgy wall, The Pleistocene deposits thh11:5§§i§;gfib the ground ‘j::>

surface (maximum depth explored for this investigation) form an Aquitard which

restricts downward groundwater migration from the alluvium. The Pleistocene

deposits generally consist of low permeability clays; however, some thin silt
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Table 4-9. Piezametric Levels in Monitoring Wells l) \-QI);,\"' ’
Piezometric level Elquhtions (Feet Mean Sea Level)
Mnitor - 1983 \ 1984
Well Nmber 4/20 4/29 . 5/04 5/12 5/20 6/01 6/08 6/15 6/2 170 12/ 12/07 12719 2/17 2/% 3/01 3716  5/17
G0l 2,08 21.85 21.76 21.87 21.97 2.2 22.08 21.90 21.92h 5].89 21,93 21.91 - 2,48 22,60 22.77 2.53 2.9
G2 3.59 347 307 348 383 498 444 362 385 398 423 405 434 468 465 4.64 4,67 3,23
- GWO3-- 8.84 8,47 833 9.08 943 10. 9.2 8.8 9,19 847 871 87 9.05 98 952 952 9.17 8.8
an4y 11,93 11.39 11.23 12.05 13,10 12,39 12.03 11.42 12.32 10.77 11,22 11.33 -— 13,79 13.52 13.38 12.72 10.06
GW05 9.79° 9.46 9.16 10.05 11.49 10,86 10.62 9.86 10,45 8.92 9,42 9,52 — 11.08 10,94 10.98 - 8,64
a6 - -68,79 -68.54 -68.49 -68.33 -68.37 -68,20 -68.23 -68.08 -66.67 -66.54 -66.56 — -66.50 -66.48 -66.45 -66.34 . *.
GWa7 12.30 11.93 11.93 11,98 12.15 14.33 13,98 13.5 13.54 11.85 12.69 11.9 12,14 12.47 12.41 12.40 12.22 11.13
@03 - 9,78 -— — 10.21 12.21 11.03 9,20 10.98 9.67 10.15 10.19 - 11.04 10.82 10.82 10.64 9.09
GW09 - 947 -— — 991 11.08 1052 8.8 10.% 9.77 10.21 9,88 10.05 10.15 10,08 10.15 10.03 9.3
ail2 — -— — — -— - -— -— — =66.25 — =£5.63 - -£5.90 -65.,80 -65.28 — 65,58
oW13 —_ -— -_ -_ - — -_— -— - 8,8 9.62 9.62 - 9,83 10.30 10.40 - 8.9
W14R - -— -— -_— -_ - —_ - -— 810 8.64 8.7 - 851 8.6l 8.73 -— 3
o5 -_ - -_— - - - -— -_— — 908 948 9.4 - 10.73 10,31 10.69 - 9,51
16 — -— —_— -— -— — -— -— -  8.95 9.33 9.22 - 10,77 10.80 10.85 — 946
el ly) — -— —-— -_— -— -— -_— -— -— 10.33 10.64 10.57 10,58 10.82 10.74 10.71. 10.67 10.07
Gi18 -— -— -~ - -— - -— -— - 11,03 11.66 11.45 11.62 12.21 11.8 12,01 — 10.32
19 - — -— -— -_— -— —-— - - 1097 1,32 1,20 11.85 12,07 12,03 11.95: 11.81 10.%
20 -_— -— — -— — - -_— -— - 913 928 920 9.22 -— 950 9.57 9.45 9.08
o2l -_— — -— -_— —-— — -— — — 942 98 980 9.5 10.064 9.05 10.10 10.0%4 *
22 — -— -— -— — -— — -— — 884 943 9.60 - 12,21 11.82 11.75 1.0 8.7
™D T iR X
G4 T . T U A
* Plugged. . - .
Notes:

1. Elévation mfers to Mean Sea Level (1963 Survey).

2, GdOGwas zeplacedwm\(}d?.s anaylS, 1934,,

093490
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' the east is restrxcted by the Pleistocene clays &nd the h1gher plezOmetrlc 9°
~ water levels in the silt and sand layers (see wells GWOl and GW04)T Korth of
'ithe_pit‘on”the:horthside of U.S. Highway 90, the hydraulic gradients are very
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and sand layers are present in the clays. The first significant sand layer in
the site area ?about 30 feet thick as shown in GW06) is at a depth of '

_approximatelyflzs féet. Subsurface profiles through the site area showing the

deposxta are shown on Figures 4-~3 ang
U2 ,sq,?

The p1ezometr1c water level level in this deep sand lavyer (Aggggxgd_g__ns_the;Lowex;_

~extent of the'alluvium (Upper Aquifer) aff:the Pleistocene (Beaumont'Formation)

and in Appendix B.

i
Aquifer) is a roximatel 80 feet below the ground surface. The 75-foot"“ : -
q PP y g co

difference in water levels between the Upper and Lower Aqu1fer indxcatedgthg::> Ll ,
two are hydraulically isolatedx/’KESERZr—Eadication of hydraulic isolation §0 § 7%

" between the two aquifers is the water level fluctuations. The Upper unconfined

aquifer has larger relatively'rapid water level fluctuations because it is

" recharged locally from the surface. Fluctuations in the Lower Aquxfer are

smaller and of longer duratxon.¢/The majority of the monitoring wells are

) :
“screened in the Upper Aquifer because the waste pit is located in the alluvium

and the Upper ‘Aquifer is essentially hydraulically isolated from lower confined

aqulfers by the Pleistocene deposits. The monitoring wells and lake gauges

- were used to prepare the two groundwater contour maps presented on Figures: 4*5

and 4-6 and in Append1x E. The groundwater contour maps are_used to determine

‘the gradients and direction of groundwater flow. The directionjof'fiow is
'perpendicular to the groundwater contours and the hydraulic gradient is the i
‘change in head between two points on a flow line divided by the horizontai
- distance between the two points. L'L :“v‘[ |

The groundwater contour maps show the groundwater flow frota the main pit to be

-radially outward in all directions (i.e. the pit is recharg1ng the‘

groundwater) Beyond the berm surrounding the pit, the groundwater flow toward 5;

\A'

flat (less than 0.001). Four of the wells on the north side of U.S. Highway 90

- had water lewels above the elevation of the slough indicating grouhdwater flow

from the north toward the slough. The fifth well GW14R had water leweis_

eslxghtly lower than the slough which indicates flow from the pit area toward
‘the northeast. The higher groundwater levels in the Riverdale Subdivision

'_prevent groundwater flow in a westerly direction from the pit. South of the .
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pit, the groundwater levels gradually drop toward the southﬁes; in a fairly

narrow zone between the valley wall on the southeast and Riverdale Subdivision

on the_nortﬁwest. The groundwater flow beyond the investigaiion area is

unknown but is likely toward the San Jacinto River.

migration from the French Limited si

Thus, groundwater

e is{predominantly toward, the south.

The groundwater velocity, using Darcian flow, is determined:iy multiplying the

coefficient of permeability by the hydraulic head.

The groundwater velocities

at several locations on the site were computed by using a permeability of

* 3x102 cm/sec for the alluvial sands.

The gradient used and velocities

calculated are presented on Table 4-10.

_These velocities and gradients are for existing conditions at the site.

‘Pumping from area sand pits in previous years probably resulted -in diffefent

gradients, flow directions and higher velocities than now observed.

Therefore,

the extent of the contaminant plume cannot be located using the present

gradients and velocities. The better indicator would be groundwater analysis

l from monitoring wells. In addition, the permegbility of 3x10~2 cm/sec used

for the alluvial sands is considered a representative horizontal permeability

for sands with only trace fines. The clay, silt and silty sand layers in the

alluvium have lower permeabilities.

.The groundwater flow path from the French Limited site appears to paes'beneath

the southern portion of the 0ld Harris County landfill located east of

Riverdale Subdivision.

The Pleistocene deposits underlying the Upper Aquifer are preddminantly clay -

with occaslonal thin discontinuous silt and sand layers.
sand layet in the Aquitard is at a depth of approximately 125 feet.
gradlent between the Upper and Lower Ag

conservatively using a permeability of 10~

0.1 feet/yeer.

ers is approximatel

M= (g )
L (vertical) ¢ 7057

cm/sec, the vertical _
groundwater velocity from the Upper to the Lower Aquifer is approximately 7

The fxrst sxgnxfxcant
The
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Table 4-10. Groundwater Gradients and Velocities on December 7, 1983 ~3
(75
. _ - . . . oe )
Distance Between Water Level : .+ Groundwater
Points ‘Difference Gradient Velocity
Direction of Flow (feet) (feet) (feet/feet) (feet/day)
Main Pit to GWO8 60 1.32 o 0.022 1.9
GW09 to GW20 300 0.68 0.0023 0.2
GWO3* to GW24* 2,200 0.98 0.0004 0.04 \
Main Pit to Slough 40 2.24 0.056 4.8 <

Slough to GWl4 400 0.53 0.0013 0.1

* Readings on May 17, 1984.

Note: 3*10'2 cm/sec used for coefficient of permeability.

S9
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" 4.3 GROUNDWATER SAMPLING

-4.3.1 Groundwater Sampling Methodology

'  Twenty—exght new monitor wells, two existing monitor wells, and two’ resldentlal

"wells in the Riverdale Subdivision were sampled (see Tab}e’#-l .and Figure 4-12
_fo; exac;_locatlons). The monitor wells were sampled after_evacqat1ng a volume
of water equa1 to three to five times the volume in the well casing. This
" water was pumped into drums, using a large peristaltic pump or a construction

pump with a PVC dip tube: The samples collected in April 1983 were taken with

a varlable speed peristaltic pump set at a slow pumping rate (400 to

600 ml/min). A new length of Teflon tubing was used at each well. Sampie

fractions needed for volatile organic analysis were obtained using a new PVC

"jbéiler. All samples collected in November 1983 were taken with PVC bailers.
« - _ .

GWO06 and GW12 were evacuated and sampled using a PVC bailer becaﬁse the véﬁéf
level wa§ some 80-feet below the ground surface, and the peristaltic pump was
not eble to pump at this head. |

: The residential wells were sampled at their pump houses. In ?oth cases, the

faucets were located downstream of the holding tanks.

7 4 3.2 Chemical Results

The potentlal exists for the migration of contaminants in surface and ground
‘_vaters. Since the waters can become a supply for human consumptzon. serious

:long?term'health effects can result. Therefore, a comparison between

: The:gtoundwater sample taken in April 1983 from shallow well GWO8 located near

- the gite exhibited significant levels of GC/MS volatiles,'phenéls (100 ppb),

. and & conductivity of 2,380 umhos/cm. Benzene was found in GWO8 at 180 ppd,

- contamxnant leveles and human health criteria is appropriate. ) \yﬂng:
' - ‘\5 .
6‘”°\¢|\ b‘d/\: pe
‘1In Apr11 1983 the background well GWOl (see Figure 4-12) exhibited “Cﬂédw¥t \
chlorobenzene at 7 micrograms per liter (ug/l) or parts per b1111on (ppb) end “'t;;s‘
a; 6 ppb in the duplicate sample. A trace of phenol (5 ppb) and a relat1ve1y ate™®
high conductivity of 1,301 micromhos per cent1meter (umhos/cm) were obqgrved in 41‘
cﬁbl (TaBle 4-11). Mbtcuty was observed in GWOl at trace levels (6‘7 ppd) but 5¥;ﬂ 12
‘. was not found in any of the other wells. £
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Table 4-11. Chemical Analysis on Wells Sawled {n Either April ce November 193

v
~

Bren ¢ Apeil 1983
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_ : Pedlch Ty ! ? € .\
Paramters | thits  Criteria optam ots o0r Go8 ooy onz on3 oné  oasC_onsm) ons Gn7  Gns on9 om  owl

Carbon, T0C w/t - @™
Total Ocganic Halopen, TOX  we/l N 1) A L A
© Therols, Totel._ . w/l . 5.0 o M40 00 17
pv 8.0. 21 11 78 67 64 65 62 88 6.
Gorduct ivity* whos/cm 101 1M S8 N 7.3 m 09 H, &0

AL G0 1000

y LAY BXO
oL 18 2%

O B

2 8
671 6.8
e ST

2508
ng_
4288
2%2q3
mﬁg

g | & L]

*3 | ozl

o
>
»
o

0353
asf
ﬂiaﬂg

=388

43eed
3
5

g

mu.ltoooc..cooo........n.---n.otl-00-0--.---......---.--0-loolnlcmoacclmcnhl-.ooc-o--co-o....c.o-ll.omccu-omou.un-m-ov-..mttc.u¢M|c.o.Mu.cnm-.n-.-m-..--cmvto‘lumonctocm‘-----m

Chroxion w/l 0 %0 1.0 12,0 o B0

Copper vefl 7.6 6.0 e, MU Y

Merorxy w/1 0l 0.7 03 R o o :

Lead ve/l 50 5.7 L . A X | "
2ine, w/l 5.1 1.1 4.6 0.3 2.2 ¢

8

\\m wltm..ll......l..l.l.‘...'.“'.‘....'..l.....‘.............m.'I..m..DOCC...llm..l...".’“llll“..l..a..-ll.'Q...'......I'QIII....I....“...ll“..-.l.lf."’...‘O0.0..“
Perwere . w/l 6.6 o (1® :

Carhon Cetrachlocide ug/1 4,0 - &0

Chlocobeneem v/l . 6.0 4.0

Chloro¢there w/l oL &S50

1, I-Dichlorcathers w/l o 1%

1, 2-Dlichioroetharn v/l 9.4 . 40

=1, 2-Dichloroethane w/1 L 100

Ethylbensere w/l 1,400 - ™! B0 68,

Methylem chlocide w/l 1.9 oL %0

Tet rachloroathere - wefl 8.0 11 A 910

. Trichlorcethemne w/l z T A0

Toluere w/l 14,200 e ToL &0 3.0

Vinyl chloride w/L 0 @ PO W

‘ v

o=

388

aa
QRasQ8e52as
~ARAQ

~2888Q

gaaagea.q8a8a
QRQRRAQL. Q0.8

aaggagqaga
gaegagagaq:
~R282488
-2Q884Q8
Q88Q288Q4828.8

m Mu Mm.op.o..--...0--t'oniullolocuto---q-.t.ccolo.cco-c-Mon.--m.o--«n‘-c“.-nt...‘.«nto--M-tOoumv‘.-'-m..ntlinoi;bl-mt-t--m---"m"'Oiimivot--‘AOOOCC'MO'OCD'MO-IO--m
Pherol w350 2.0 - - _ S
m,’s m‘.u-o..-......-uuuu-..u..n......--.....;.;....m....J‘.numn....u..........-...M. ....ﬂ\..-.--M...u.ﬁ......ﬂ-..--m.....n...-.-M.....J“..-..-m....a.m"-...l“
Bis(2-ethythexyliphthalate us/l - 15,000 1.0 - :

Faphthalere w/l © 150 6.0

mﬂch‘nn.........._-..oln-4-..--......--..-.«--.-n@nn.m.....M.u-ma....u“."..ﬂn....M....-M....nm.uu'.m.u...m..-o.m-n.-m..-...m......m...’.nM...‘..M.....-R.\

A = rot amlysed .
DL = less than detection limie
* measured in the field
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‘which is approximately 30 times above the proposed 10~5 incremental cancer |

risk human health criterion of 6.6 ppb (see Appendix F). Benzene was also seen
in'GW09vat-100 ppb. Carbon tetrachloride in GWO8 at levels of 44 ppb exceeded
the human health criterion of 4.0 ppb. Well GWO08 also contained sxgnxfxcant
'levels of 1, 2-dichloroeth;ne (440 ppb), which' exceeds the crxter1on of 9.4 ppb.
5V1nyl ‘chloride at 39 ppb was also present in GW08, which 1s double the health
_cr1ter1a of 20 ppb. Other volatiles (chloroform, methylene chlorxde,

-tetrachloroethene, and trichloroethene) were present in GWOS8 at levels _

r— -

exceedlng hunan health criteria.

_ TDWR and USEPA samnled vells GWO8 and GHO9 on October 7-9, 1981, and found

‘_substantxal levels of volatile organic compounds (see Table 4-12) The levels

g

of contanxnatzon in April 1983 were similar for many of the compounds detected ]

r—

ni':Seasonal hydrolog1c factors could account for the concenttation differences &
" observed.
Sbserved. l}q\[

Deep well GW06 was 3amp1ed in April and again in November 1983 (see Table 4-13)

— -

-_and showed much lower TOC and conductivity levels then Gwos and GW09... 'l'he pH

. was 9. 2 in: Aprll and 9.3 in November, whereas the shallow aqulfer had.pﬂ in the
hl:ange_of 5.4 to 7.1. Deep well GW12 (see Table 4-11) had a pli of 8, 8 almost

- .as high as GWOG Thxe high pi is common for the deeper aquxfera in the atea.‘

G

‘GW02 1nto the Aquxtard had a pH of 7.8, and the two samples 1n the szerdale o
o Subdtv1s1on (cw1o—-52 feet, GW11--87 feet) had pH of 7.7 and 7 6, reapectlvely.
Preliminary results from deep well GW06 indicated traces of four GC/HS

—

. "h volatxles. Upon further investigation the casing was found to have a apl;t in

it potentxally allowxng contaminated shallow ground water to enter the caa1ng..

—

'The well was punmped extensively to remove any contam1nants that could have ‘Ac, p

: }, _entered the lower aquzfer, the casing drilled out to the clay lay and then-_

-

_the hole was sealed from the bottom up with a cement-bentonxte alurry.- A neé
. deep well GW25 was drilled in the immediate- area, and chemlcal resulta w1ll be
havaxlableAshortly.

‘-

The deep well GW12 installed in November 1983 north of U.Stﬁﬂighway,90'éaa ,
analyzed by GC/MS fof'volatiles, but nothing was found above'detection'limit.
The shallow well Gw13'adjacent-to CGW12 had a pH of 6:8, and exhibited no

contamlnation in the GC/MS volatile fraction either.

— -

—

-
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Table 4-12. Summary of French Limited Groundwater Chemistry by TDWR and
: USEPA, October 7 to 9, 1981

- - - oD D — - T D T T

Well Number
'Patéﬁeters Units GWOo8 GWO09
Sample No: (Organic) 495 496
Acid Compounds. :
- Phenol -~ ug/l 102 122
2,4-Dimethylphenol ug/1 57
. Base Neutral Compounds
_Naphthalene ug/l 112 26
Volatile COmpounds
Carbon Tetrachloride ug/1 29 o
Benzene - ug/1 148 134
1,2-Dichloroethane ug/1 1,631
1,1-Dichloroethane ug/1 255
1,2-Trans-Dichloroethylene ug/1l 1,924 o
Ethylbenzene ug/1 16 52.
Toluene ug/1 47 17
. Trichloroethylene ug/1 217
Vinyl Chloride ug/1 209
Chloroform ug/1 584
" Methylene Chloride ug/1 728
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Three other shallow wells (GW14, GW15 and GW16) were installed in November -

north of U. S. Highway 90.. Well GW14 exhibited 1 ppdb . phenol, 52 ppb TOX, and

was free of GC/MS volatile contamination. GW15 showed 61 ppb TOX (38 ppB in

the duplicate), and traces of two compounds in the GC/MS volatile scan:

1, l-dichloroethane at 2 ppb (2 ppb in the duplicate); and vinyl chloride at .

6 ppb (5 ppb in the duplicate). GW16 further west of GW15 was free of GC/MS
.volatile contamination. Well GWO5 north of U.S. Highway 90 vas free of GC/MS v//

detectable contamination in both the April and November samples_(see Table 4-13).

‘Wells GWO02, GW03, GW04, and GWO7 are located south of Gulf Pump Road. fn April
1983, shallow well GWO7 exhibited 6 -ppb of chlorobenzene. The shallow well -

GWO07 exhibited 6. 3 ppm TOC and 184 ppb TOX, while the adJacent deep well showed
‘no detectable- levels of either of these indicators. GWO03, 1mmed1ate1y south of

 Gulf Pump Road, exhibited 20 ppm TOC and 94<§EB TOX in April. The November f
" sample from GW03 was analyzed by GC/MS for volatile compounds (see Table 4-13)
"and showed benzene at 22 ppb; 1,1-dichloroethane at 23 ppb; 1!2 d1chloroethane'

at 25 ppb; trans-1,2-dichloroethene at 8 ppb; and vinyl chloride at 5 ppb.

' GWO4 exhibited & high conductivity (1,109 umhos/cm) but otherwise appeared

uncontaminated. Well GWO4 is screened in the same formation as ‘the background

| vell (GWOl) which also exhibited a high conductivity.

Six more shallow welle (GW17 through GW22) were installed SOhth and west of rhe‘
_French Limited site in November 1983 to better evaluate groundwater grad1ents
and chemistry. GW17 at the far west end of the site showed 2 ppb

1, 2-d1chloroethane. GWIB in the Riverdale Subdivision was free of GC/MS
volatile contamination. GW19, at the edge of the old Harris County 1andf111

" southeast of Riverdale, showed 23,200 ppb TOC and a conduct1v1ty of 1 731
' umhos/cm, but showed no contamination in GC/MS volatile fraction. GW20, south

. of Gulf Pump Road near the west end of the main pit and east of the old

‘landfill, showed a TOC of 35,800 ppb, benzene at 6 ppb, and chlorobenzene at.

ihyppb.’_Well_GWZI, southwest of the lake south of Gulf Pump Road and screened

through"the'landfill, had higher levels of contamination than GW20: 82,900 ppb

- TOC; 250 ppb TOX; 11 ppb benzene; 2 ppb chlorobenzene; and 2 ppb
;1,2-dichloroethane. GW22, east (and upgradlent) from GW2l, was free of GC/MS

volatile contamination. ‘ , f;h,a19 Z;



Table 4-13,

| IR

‘Chemical Analyses on Wella Sampled in Both April and Novesber, 1983--Prench Limited Site

PRENCHB4-5.3/061 TB4=13.1

Auman _ ' : . .
" Health ) - Gﬂlo GwWll .
Parsseters tUnits Criteria 1715735 . H7 753 17!5735 II75 755 37 733 “7 978 5 70'7i 733 11755733 1172 573'5 t713735 117239783
N

Conventional Analy-h . ' ,

Carbon, TOC e uwe/l 20000 21200 3400 7600 4800 5900 4300 <DL <DL

Total Organic Halogen, TOX ugn 280 81 100 an 170 <L 100 63 - <DL 68

Phenols, Total ug/l 2 dL DL NA <DL <DL DL 1.0 <DL

phH* 8.U. 6.2 6.4 5.4 3.9 9.2 9.3 7.7 NA NA 7.6 m

Corductivity~ ushos/em 607 615 151 178 s21 493 483 M MA 503 NA
mt.l..l..."........I....'..I...l..l'.."'I..III...m.l.‘l...M....‘..I.llI.I.I.M...'...'m...'....m.....l..m..l.....m....l."'A'.......HA.......I'M h

Chromivm uvg/1 50 13,0

Copper ug/1 4.3

Mercury v/l 0.1454

Laad ug/l 50 DL

Zinc ug/1 49.5
NIHS Volltllel...................-n.. noanAo.'.uouo¢-noonoo<Dlu o--...(bln -'oooco'Auuao--.nonon.oo-noNA-.--o--(bluoo-ooo<bloc o--'o-n“A.noo'--<DL

Benzene ug/1 22 <DL

1,1-Dichloroethana ug/l ) 23 <DL

1,2=Dichloroethme ug/l 9.4 25 12

T-1,2-Dichloroethene uvg/l 8 20 *

Tetrachloroethene ug/1 8.0 <DL 16- A

Trichloroethene ug/1 27 L. 8 '

Vinyl chloride ug/1 20. ] . <DL

W/Hs Acu Pl’ﬂctlon.........u....-nn............lA.....n.lA...u.(DL..-..u.lA......-(ﬂ.....-...RA.......-NA-...--..NA...-..-.-!M...-...(DL........NA

GCIHS B..‘m“t'.llict.Ot;l.l.lllliolllllllt..OOGOOMD.I‘.l.'M..'...m..'....lm.l'l.l.<m"."..u”A.'..I..IM..!..IIONAOOOOIOOOOMGQOOO..(mv.....".INA

Pc"ncllicidﬂloo..-.---..........uo..n.......--.lA.....oulA.--u.m..n....ﬂA.u--.--!‘.---.-..“ﬁ........“A.a.oo.nNA...-.-..M..-.....NA.-.-.."NA

862290

NA = not analysed

<DL = less than detection limie

* measured in the fiald

TL
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ethe residential wells GW10 (87 feet deep) and GW1l (52 feet deep) located in

Rivetdale Subdivision were sampled in both April and November 1983. " Samples -

~ from both wells were analyzed by GC/MS for volatile orgenics in November and '

dxd not show any contamination. Well GW1l was analyzed for the GC/MS acxduand

base[neutral fractions in April, but nothing was detected in these samples.

4.3.3 ;AeEessment

_Geotechnical and chemical data indicate that ground water in the imdediate_pit
- area is heavily contaminated. South of the site this heavily contaminated area

. extends approximately 200 feet from the pit or just beyond Gulf Pump Road (see

Figure 4-13). Groundwater wells GWO8 and GW09 in this area had“eievated?

'_concentrat1ons of over a dozen volatile organic compounds snn11ar to those

'found in the main pit sludges. It appears that ground water around the p1t is

becomlng heav11y contaminated through some 1each1ng action of the main p1t ;

-sludges.

‘Just beyond this heavily contaminated area is an area of less contamlnated

ground wvater (see Figure 4-13). Groundwater wells GWO3, GWZO and GW21 all show
lower concentrat1ons of several of the same compounds seen in wells GWOS and

is less contaminated area is unknown, but 11es somewhere

‘have contrlbuted contamination into the Upper Aquifer. Groundweter‘wells_1n.

N’o velnes s
on the south si exhibited elevated concentrat1ons of

or more of the following: TOC, benzene, chlorobenzenend

fill, GWO7 and gg;? on t&:? st side; Gﬁzorand GW21 on _

orobenzene levele found at the site were minimal, These findings 1nd1cate_d-"

the landfill is contributing to groundwater contamination south of the FrenCﬁd
Limited site.

-

-Unreguleﬁed end indiscriminate dumping of wastes in the ares, bothdpest and
:preeent, could have resulted in the dumping of some.hazardoos wvastes in the old
lendfill. A Texas Department of Water Resources District 7 representative
reported that standing water in the trenches at the old landfill had en oily
. film and a chemical odor (TDWR Memo, April 1984).

Arsenic and barium weré not touﬁd‘it‘thE‘Trencn‘L1m1ted site and the Al
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Two additional areas of slight groundwater contamination were_fdund:: one aibng

the slough west of the pit and south of U.S. Highway 90, and the other
northwest of the site around groundwater well GW1S5.

. Well cw17 west of the main pit and north of Riverdale Subdivision, showed a

trace of volatile organlc contamination. This appears to be a result of

leaching of the sludges which were in the slough west of the7main pit bnt senth

. of U.S. Highway 90. If this is the case, all the ground water under the

slough likely contains similar contamination. The removal of sludges in 1981'

has eliminated much of the original source of this contemxnation.

Well GW1l5, several hundred feet north of U.S. Highway 90 ndrrhweet of.the'r
maln pxt, ‘showed traces of two volatile organic compounds s1milar to those B
found 1n the pit sludges. The wells closer to the main pit, GW12 and GW14
_indlcated no detectable organic contamination. 1In addition, the wells further -
‘away from the French Limited pit but closer to the Sikes stposal Pits, GWO5 |
and GW16, showed no organic contamination. Well GWO5 did indicate some’ metals

contanination (13 ppb chromium) when sampled in April 1983.

'All of the wells in the vicinity of the site indicate the presence of TOX at
"levele over that of the background well GWOl. Although many of the wells’ d1d

fnot indicate contamination by specific organic compounds, the incidence of TOX

in the _ground vater indicates probable contamination by synthetic’ organic

_compounds . At this time, however, no TOX criteria have been set. for drink1ng
mam——

water or surface water, and no concentration limit has been establtshed ﬁor

-alarm levels of TOX.

- In sunnary. heavily contaminated ground water appears to extend'eouthief theff

main pit to Gulf Pump Road and up to 200 feet radially out from the pit in eil
other directions. Ground waters between Gulf Pump Road and the drainageway'rq

‘the south (approximately 700 feet) are less contaminated. COntamxnatxon 1n

this ‘area, however, can not be attributed solely to the French Limited s1te.

‘There are strong indications that the Harris County landflll_is contr1but1ng to

the groundwater contamination in this area.
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There is slso an area of slight groundwater contamination along the slough west

e

of the main- p1t and south of U.S. Highway 90 and an unexplaxned pocket onISL

. contamination northwest of the site near GW15 (see Figure 4-13).

W 'sArmsmlsus—sorrm PROFILING
.,4 4.1 Hethodologz

The French Limited p1t vas originally formed by the dredging of sands out of

the pxt. Because the pit remained filled with water durzng thls sand mining

'-operatxon, the exact depths of excavation or the pit volume are unknown.‘ After

" about 1965, the pit was used for disposal of industrial waste._ :.l'

A bsthymetr1c and sub-bottom profile survey of the French Lxmited disposal s1te L

";was conducted on April 12—14, 1983 to characterize the main waste p1t

i

morphology, determxne the volume of water in the pit, and def1ne the areal

. dxstrlbutlon and volume of sludge in the lagoon.

"~ The survey wae conducted from a small boat using a Del Norte trisponﬂer

ﬂ’mlcrowave pos1txon1ng system, an Esterline Angus Model PD2064 d1g1ta1 data -

logger, & Rsytheon Model D719 fathometer, and e Klein Model 531 comb1nat1on ;'

sxde-scan sonar and sub-bottom profiling system.

: Hortzontsl pos1t1on1ng wvas accomplished using a Del Norte Trzsponder mlcrowave

~ system. The posxtxoning system was coupled to the digital dsta logger whxch _
'1automat1cally recorded the positxon of the boat every 30 seconds while the boat
‘moved at speeds of 2 to 4 mph (1 to 2 m/sec). After the survey, track lxnesi '

’-showing'the bOat position at all times were plotted by'computer; isorvey

" transect llnes vere made at sufficient spacing to provide complete coverage of
. the lagoon. Areas of special interest were surveyed with closely spaced track
.lznes, and sometxmes tracks were repeated to increase resolut1on.

‘The fathometer, whxch has an accuracy of +0.1 foot, and the positlonxng -

system, whxch 1s accurate to t3 feet, were calibrated the mornlng of the -

survey., The sub—bottom and side~scan sonar system are factory calxbrated.

In November 1983, sedﬁments in the main pit were sampled with a vibracore -

device to further evaluate sludge thicknesses. Cores €001  through CO10 were_
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collected from the main;pit, while three additional cores (COl1 through C013)

. were taken from the lake south of Gulf Pump Road to determihe-the appearance of
' gsediments. .Two composite samples of cores from the main pit (SEZS'and SE26)

.were collected and chemically analyzed for pollutants. The chemical findings

are discussed in Section 4.6.2.

4.4.2 Results e
. - ' S

The bathymetric map showing water depths in the French Limited main pit ia N\ W? ‘5&L¢'

shown in Figure 4-14. The deepest area .in the pit exceeded 18 feet 1n

mid-April 1983, vhen the water in the pit had an approxnnate surface elevatxon 6§:Qﬂ4J
of 10.6 feet above mean sea level. The average depth of water across the :iﬁrﬁsxe
entire Pi;swas 10.6 feet at the time of the survey. The pit cbptained jﬁ;Ja;%#J
approximately 24.5 million gallons of water. ¢§q?ﬂ¢"

Two emall areas at the extreme east and west ends of the pit were not. included

in the survey. At the east end, an area of about 0.5 acre was too shallow for'
the bbet'and.survey equipment to enter. The water depth in th1s area was about
one foot. At the far west end of the pit, a containment boom holdxng back :
floating sludge prevented measurements. The area behind this boom is about
0.15 scre, with a water depth of about 4 feet. The water volumes ianhese

areas are included in the volume estimates above,

Sub-bottom profiler . & exhibited acoustic 1magery typical of extremely L

fine—Qrained sedinieh highly organic sediments at the waterlbottom o

observed to depths of more than 50 feet below the lagoon surface.

with thin clayey sand layers.

ydrocarbon or organic sludges appear as

acoustic haze on the sub-bottom profiler record. The sludge areas detected by

‘the sub;bo;tom'profiler indicate that the sludge is concentrated in depressions

in the lagoon bottom. The sludge is recognized as the acoustic shadow

immediately asbove the first acoustic return from the underlying sand surface.

Evaluation of acoustic records indicate that the sludge within the main'pis iséjgy;ﬂ{
concentrated or pooled in the deepest areas (see Figure 4-14). 'Numerobs sludge

dumps or deposits exist sround the banks at or near the water edge. In
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j Tbe_aéoustic measurements (see the contours in Flgure 4-14) made in April 1983 '

— ¢ . €
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‘addition to the material that tmay have been disposed directly into the water, -

- these deposits on the banks apparently seep or flow downgradient into the pit.

" The lack of significant accumulations of sludge on the submerged sIOpes of the

p1t suggests that the sludge ponds at the bottom through gravxty flow. Probing

f_wlth rods along the south bank near the east entrance indicated that the

sediments were a high viscosity material. Sampling with a PVC piﬁe in April

was not successful.

In November 1983, the water elevation in the main pit was about 11.6 feet above

wean sea level, or about one foot higher than in April. The ten core samples

(C001 through CO10) taken from the main pit in November 1983 are shown in

FigurT;E::§:> A summary of the findings at each coring station is présented in
Table 4=14, o 1

In general, the coring observations confirmed the acoustic measurements made:in

April 1983, However, coring at some locations (such as C003, c004.'C007‘¢nﬂ-

~ CO09A) seemed to yield sludge thicknesses greater than the acoust1c

measurements. The acoustic measurements had no way of yielding 1nformat10n ‘on

" the sands below the sludges. The coring at every station 1nd1cated that o11y

_ or tarry sludges appear to have penetrated the native sands, 1eav1ng them

hé_avily stained. ;‘ } I"¢5 A ol mppon ™

‘*( s,,.;‘f’

est that the main pit might contain 200,000 cubic feet of sludge'ﬁateriai.7f

Coring in November 1983 indicates this is a lower limit to the sludge volumes

‘in the pit. The cores where sludge thicknesses exceeded the acoustic

observations were in the central and western portions of the'pit. 'Baéed'upon

these limited measurements, the volume of sludges could easily approach

':f300,000 cubic feet.

" These numbers provide only a general indication of the sludge amounts in the

pit, becadge acoustic measurements are limited by the physicél diffefgnces

between‘the-slﬁdges and the underlying sands. Since sands and sludges may have

‘become intermixed over the years by slumping or other processes, acoustic

‘measurements may not clearly distinguish all of the sludge deposits. Similarly,

coring provided a visual means of distinguishing between ihe }ludges and the
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Iable'é—lk. Core Observations .in Main Pit, November 1983

80

Water Acoustic

Station Depth Depth/Interval Core Description Observations

(fc.) (fc.) '

€001 5 0-0.5 Tarry elastic sludge Sludge less than:

' 0.5-1.0 Tarry silty sand 0.8-feet thick.
1.0-2.0 Tarry sand o :
2,0-2,5 Dark brown sand

. C002 - 20 0-6 Sample not retained - Sludge 0.8 to 1.6
: L Pushed by hand to feet thick
6 feet; very hard ' -
layer encountered at
that depth
/ . P
"~ Yco03 12 0-2.5 0ily liquid with hard Sludge less than
e particles 0.8-feet thick:
2.5-3.0 Elastic, oily liquid ' R
3.0-3.8 Rubbery, tar-like solid
3.8-4.0 Tarry sand

uC004 17 0-0.5 Silty, oily liquid Sludge less than -
0.5-1.0 Brown, silty, rubbery 0.8-feet thick
. solid :
1.0-4.0 Silty, oily solid

(not tarry)
4.0-4.5 Gray, medium grenular
sand
C005 20 0-2.0 Black stringy tar - 8§ludge about
S 2.0-4.0 Tarry black/gray sand 2-feet thick
4,0-4.5 Gray sand ‘ o
C006 18 - 0-0.5 Black tar Sludge less than
0.5-4.5 Brown sandy tar 0.8-feet thick |
© Jcoo7 - 0-0.5 Liquid sludge -Sludge less than
. ' 0.5-1.8 Semi-liquid; firmer 0.8~-feet thick’
at bottom : -
1.8-2.0 Gelatinous sludge with
hard globules
2.0-2.3 Dark gray gelatin
2,3-2.6 Gray sand
C008 17 0-1.0 0ily colloidal sludge Sludge less than
_ 1.0-1.5 Gray gravelly sand 0.8-feet thick
JQOO9A 20 -4, Black/brown tarry sludge Sludge about 3 to

wa
wo o
dh

Nuno

L

Brown silty tar
Gray/black sand

4-feet thick
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Core Observations in Main Pit, November 1983
(Continued, Pége 2 of 2)

r— O

('“_" .

—

_ Water . Acoustic _
- Station Depth Depth/Interval Core Description Obgservations
' : (fe.) (ft.) o
. COO9B = 19 0-2.5 Soupy black oily sludge . Sludge about 3 to.,
B 2.5-3.5 Black globule sludge - 4~feet thick I - -
o with silt and rubbery EE R R
~ solids
3.5-3.7 Gray/black sand
. €010 20 - 0-2.0 Black oily sludge with  Sludge sbout -
: : globules 2-feet . thick
2.0-3.0 Dark gray clayey tar - T S
with intermixed SR S
stringy tar ' ' -
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_ underlying native sands. However, coring yielded information limited to only

FRENCH84~5.2/061 3ACT4 .20

‘those ten sites. Volume calculations based upon only those ten s1tes are

general estimates at best.’

r
-heavxly contam1nated sands beneath the sludges, there could be substantlal a;fe, ;odﬁ

wth oY

quant1t1es of this material beneath the sludges. Given the area of the mam eS‘\'
p1t, ‘there could be 500, 000 to 1,000,000 cubic feet of oil- and.

: tar—contamxnated sands beneath the sludges in the pit.

'Three”eores were collected with the vibracore from the lake south of-Gulf,Puﬁp

'Roed. These cores (cOl11 through CO13) are described in Table &4-15. The
*'locatlons of these cores are shown in Figure 6-15. The black gelatlnous l1qu1d

'layer exhxbxted ‘an organic chemical odor at the time of coring. Sednment

samples S006 and SE22 were collected from this lake for chemical snalysxs. thh o

- these results bexng presented in Section 4.6.2.

: 4.5 SURFACE WATER/PIT WASTEWATER SAMPLING
4.5, 1 Surface - Waterlth Wastewater Site Select1on and Samp11g§ Methodologz

Pit Wastewater

"Four surface water and six wastewater samples were collected for analysxs from

lsltes 1dent1f1ed in Table 4-16. 1In Apr11 1983, samples SWOl and SWOZ vere

":1collected from the waste pit at levels 1 to 1.5 meters above the. p1t bottom. .v
- Swol and SWOZ represent composxtes of samples collected along lines that
-,jtransverse the waste pi 2 Four aliquots were obts1ned from

idlst1nct p01nts along the trénsverse line &and then composited. Each alxquot

was obtsxned by lowerxng Teflon tubing to the desired depth and sempling w1th e

_per1sta1t1c pump operatlng on low speeds.

'In additlon to the precedzng lagoon wastewater sampt/sl a survey was done'ih:_
'-'Aprll 1983 to determlne water stratxfxcatlon in the 'waste pit. Conductxvxty,

:-dlssolved oxygen,_pu and temperature were measured at two linear transects

(north-south) correspondlng with SWOl and SWO2. Psrsmeters were measured at

~ four po1nts along ‘each transect. Results from the water stratification survey-
- -dndicate d1ssolved .oxygen stratlflcatlon but no pH, conduct1v1ty, or

'temperature stratification (Table 4f17). The drssolved oxygen chemoclxne
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j?abl§.4-15. Core Obsefvations in Lake South of Gulf Pump Road, November 1983 |

Core Description

. _ Water .
_ Station Depth Depth/Interval
I (ft.) (fe.)
ceoll 1S 0-2.0
: . - 2.0-307
3 3.7—4.0
~colz T " 0-0.5
o 0.5-3.0
3.0-3.4
col13 - 16 0-0.2
. 0.2-0.7
0.7-1.0

' Black Gelatinous 1i§uid".

Black silt with more
coarse sand at bottom
Light gray sand '

Black gelatinous 1liquid

Black silt changing to -
silty sand, then grey
sand near bottom .

Coarse brown sand with . o

gravel

Black liquid
Dark sand _
Brown coarse sand
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MR 1.6 FT (0.5M)
& 0.8 FT (0.25M)
7] < 0.8 FT (0.25M)

® CORE STATIONS |
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{ NOVEMBER 1983)"

SCALE
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_Surfaté Water Sample Sites

Site Number

Rationale

-
w03
-,s_‘wba_.”

swos

SW06.

SWMAPT

. swo7. 08,

Compos1te sample from eastern end of vaste pit at a 2 to

6 foot ‘depth

Composxte sample from western end of waste p1t at a 3 to :

| 10 feet .depth

'Grab qample from abandoned sand pit eaat of the maxn waste

pit

Grab sample from abandoned sand pit south of the main waste
pit

Grab sample from slough north and west of the main w@sfévbié'

' Grab sample from fishing hole beneath U.S. Highway 90 Bridgé"

Survey to determine any strat1f1catxon ‘of pﬂ, conductxvzty,.

or digsolved oxygen in main waste pit

Samples from top, middle end bottom watef'lajers at the
center of the main waste pit
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. : swe/
' -'(fc.)

s St:at:.m 1

Sl:atmnz

Station 3

Statim b

1hmp”
(’C)

1:H (bmluctmty
(um/mo (ppm)

Tep.

H Ounductmty D.0.°

(‘c)i

(mhos/cm) (ppm)

'lhup

(.

;H (bnductmty D.O. . 'nsm ;H (bnduct:xvuy D.O. .
(uuhos/cm) (ppn)

(__' ).

(mhoslan) (ppm)

e sﬁoi
6.6 194"
'10;‘0 17.6

8.0 -
.'-7-.7j",."_'-'_i'

1.6

3.3

5.0
6.6

) 8.2 X -

Serple SRUPT

D, 4_

1.6

S 3.3

5.0

6.6

8.2

11.5
B.o

150

16.5.
18.0

204

0.1
19,6 .
17,9
16,9
ls.a )

14.3
B9 -
13.8

BT

o' 0
L3

BE&
S0
WU ~d

11188

19.6
19.2

16,8

0.8
20.6

2.1

Mo
=N

N O

~
.
~N

585

45
446

445

8.8
8.0

R

~4
L ]
~¢

19.7
19.2
16.4

2.9
0.7

19.2

8.0,

7.6

¢

43

02

WS

b5

. o1

' 8'.8‘

8.1

19.7

19.2
16.2

2.8

m.S

18,8

8.0

7.9

2.7

L8

.048&90
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occurred at 10 to 12 feet. Vertical profiles consisted of surface, nid-depth

-and bo;tpm @easutementszﬁé these points. A singlé VErtical-profile was taken
~at the center of the main pit (SWMAPT) at 1.5-foot intervals.

In Novembef‘1983, three more pit wastewater samples (SW07, SW08 and wa9) were

“collected f:om the same location in the center of the main pit. These samples

vere collected with a peristaltic pump and Teflon tubing lowered to deﬁths of

. 2-, 9-, and 17-feet below the pit surface.

"~ - Surface Wéter

In addition ;6 wastewater samples taken from the French Limited pit, four

surface watef samples were taken from area ponds and drainageways. Sample SWO03

. was & grab:sample taken from the abandoned sand pit ﬁnmediately eest'bf thei

:ma1n ‘waste pit. Sample SWO4 was a grab sample taken in the pond (abandoned

sand p1t) south of Gulf Pump Road. Sample SWOS was a grab sample taken from '
the swampy drainageway north of U.S. Highway 90. Sample SW06 was & grab sample

- tgken in the'"fishing hole" beneath the U.S. Highway 90 bridge.

4.5;2~-Chemica1 Results--Surface Water and Pit Wastewater

The conventional analyses (primarily indicator paremeters) of sﬁ:face,watetsi
~ from the French Limited site vicinity are shown in Table 4~18. The-analyses;

" for metals, PCBs, pesticides, and GC/MS fractions are summarized in Table 4-19.

‘Pit wastewater samples SWOl and SWO2 were taken from the main pit, and both
_ exhibited traces of phenols (see Table 4-18). All three wvastewvater samples t
" from the main pit (SWO0l, ' SW02 and SWMAPT) exhibited elevated TOC levels (62, 000
to’ 62 700 ppb). The three wastewater samples collected in November 1983 (SWOl\
'.through SW09) generally showed increasing contamlnatlon at greater depths. The
:sanple taken from & 2-foot depth (SWO7) contained 19,100 ppb TOC and 110 ppb
",-TOX; SW08, taken 9-feet deep, showed 28, 700 ppb TOC, 77 ppb Tox and showed

two baselneutral fraction chemicals above detection limits )
[b1s(2-ethy1hexy1)phthalate at 3 ppb and dx-N-butyl-phthalate'at'2 ﬁpb] The
deepest sample, taken from 17 feet (SW09), exhibited a bluish tznt at the time
of collectxon, and showed 534, 000 ppb TOC and 160 ppb TOX. This sample was

~ free of pestxcides ‘and GC/MS acid fraction pollutants, but contained numerous
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) r;blo .llo-l’_." .!r"_enéh:_l..'i'n'lt'od Sﬁr'yflé‘,:;ha;'ﬁlg:&on Hntcrc‘henlcnl Alillyqll Results
SR " Pyman Realth G T o B IR .
Paramsters - l!nita Criteria Incldenco ~ Range swol 802  §WO4' . SWO5 - SW06 swos sW09
Date Collected - - - - % April 14-16, 1983 _ > ¢—HNovember 26, 1983-->
neﬁchl'nn';e'--- feet - - - 1-10 1-8 316 1-3 1-3 9 n
mt“. ..."'.".I....I....."'...""..‘.""‘."'.“.'.“'.‘..'II'Q.."'. ..'.‘...‘.NA.."........‘....‘."..‘.‘ORA‘.".QI..I....‘.NA.'......"M
Chromiva. g/l so . 2/3  10,0-11.0 é? 10 u
Copper .- -ug/l - 3/3 5.6~6,6 . 5.6 6.6
Mercury - “ug/1 2.0 - 2/3 0.3 < 0.3 0.3
zine Cugll 33 13.2-17.9 16.8 1.9

Pﬂ‘ticidCl .‘.....'.l.‘:;;..;.lihiﬂl‘...l...lI.....'.l‘i...“'.‘.‘ll'.‘.‘.l....."..'!l...l..l...'IOU!..ll.l.Il‘.0.'.“...;.....‘.'...l..'.....'.I....UCQLIIIDQQQOCQL

nuc.’c (Lindane) ug/1 0.186 AN 0.003-0.045 0.003 0.003 0,045 0.003

m’“s vol.t‘l.. ."I.C‘.l.."'I.I."l........l.......'....l...l....'......Ul.l'll..‘.!.'“A..I.l'...l‘.'l'I(DL.".....“A‘.....(DL......m.t'.l..l..-t

Bentene ugfl: 6.6 215 2-1500 2 1500
Chlorofora g/l L19 25 - 3-390 3 390
1,1-dichlorosthme. . ug/l ‘ 2/s° - 2-210 2. 110
~1,2-dichlorosthane g/l 9.4 S . 4-190 A . 190
1,1-dichloroathens - . ug/l 0.33 s - 13. <L s 13
T~1,2-dichloroethene ug/l ' /S . 3% <L 350

. 1,2-dichloropropane  ug/l 87 S 17 <DL n
Ethylbenzene i ug/l 1,400 WS- 380 aL 580
Tatrachloroethene - ug/l s 1/5 63 <pL 63
Trichloroethene . ug/l . 27 s 110 <DL 110
. Toluene .. ug/1 14,300 /s A10 <oL 410
vinyl chloride “ugll - 20 2/s 2-180 2 180

mms Acu r'.ctim ---.o.oaoottccOlll.coooltlIlols‘c.ntooootullittotto'o<m|0.-oo..co-umul-'.c.-oloounuo(mcl.l.t'QM‘uon-o<m...-o-<mlooloovccn<“l

ml“s Bﬂ“m.“tr.l I.C.lt..0.'!l..‘..'.".I...ll“'...l‘...-...tl."’!.l.<bL!l.I...!...‘“A..Ql..!'.IICCQQQQLO...C.'.“Al.....(DLo.'0!!!"..0.‘.0'.'.!

Acenaphthene ug/1 /s . 260 <pL 260

Acenaphthylene . egfl : /s 240 DL - 260
< Anthracene . ugll 0.028 175 . 220 <m 220
,Banzo(A)anthracene o ugfl 0,028, 113 - 280 L - 280

Bis(2-ethylhexyl) o A _ : - : S

phthalate ve/1 15000. ©  2/S  3-390 o ' _ : 3 3%

Chrysene - ug/l : 1/5 170 : - : <pL 170

Di-n-bucyl-phthahta vg/l . 178 2 o R _ S , - 2 DL -

Fluoranthene - ug/l 42 - 1/S . 6% o . . - <L 630
7 Fluorens Cug/l .0.028 s s " <DL 570
- Naphthalene ug/1 : /s .. 120 <m 120
< Phenmthrene ug/l - 0,028 s . 1300 . o <oy 1300
Ryeene Cougfl_ 0,028 M8 VRO D e e e L RO
NA = not analyud. 3

<DL = leas than datcefion limit (ue Appendix t)._
mg/kg = ppm.
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- November sampllng. The overall reductions of these parameters reflect the
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5GC/HS volatile and base/neutral fraction pollutents (see Table 4-19). Benzene :

'l was found at 1,500 ppb or more than 200 times above the human health crrterxon ‘
in SWO9.

Other volatile organic compounds found in SW09 were: chloroform (390 ppb)

' 1 2-dichloroethane (190 ppb); 1,1-dichloroethylene (13 ppb)' tetrachloroethene

(63 ppdb); trxchloroethene (110 ppb); and vinyl chloride (180 ppd). 'SW09

4

. contaxned high part per billion levels of several polynuclear aromatic hydro-

- carbons (detected by the base/neutral fraCtxon), 1nclud1ng. anthracene at

220 ppb benzo(A)anthracene at 28? ppb, fluoranthene at 630 PPb, chrysene at
170 ppb, fluorene at 570 ppb, phenanthrene at 1, 300 ppb, and pyrene at 740 ppb.
The ‘total of these polynuclear- aromatics (PNA's) is about 3.3 ppm, which is .

71 over- 100, 000 tlmes above the 10~> incremental cancer risk crrterzon of

0. 028 ppb for PNA's. ‘In shallower waters, chloroform was detected in sample r'-
swol at a level of 3.0 ppb, which exceeds the human health criteria of 1.9 ppb.
‘Other volatxles found in SWOl include: benzene (2.0 ppb), 1,1- and

,.l,z-dxchloroethane (2.0 and 4.0 ppb) and vinyl chloride (2.0 ppb). The GC/MS

acid and base/neutral fractions were less than the detection limit in SWOl,

Table 4-18 indicates a change in pH ‘and conductnnty values from the Aprﬂ. to

~effects the May 1983 flood had on the lagoons waters. The large dilution of .
'TEESEEfwaste waters by surface water during the flood can account for varrance

‘seen between the two sampling periods, (Note: November pH read1ngs were taken

fnnsing pH paper;'all others with a pH electrode.)

'In the surface waters north of the main pit, the analysis of SWO5 showed TOC .

”(35 700 ppb) that was triple that of SWO3 from the abeandoned sand pit east of'

h_the main pit (12, 300 ppb) and SW06 from the "fishing hole" beneath the u. S.,
‘fﬂlghway 90 brtdge (12,200 ppb). The GC/MS analysis for volatiles in SWO6 was

.ohserVed'ro be less than the detectxon limit, however, metals analysis .

'_1nd1cated the presence of chromium (11 ppb), copper (6.6 ppb), mercury
(0.3 ppb) ‘and zinc (17.9 ppb).
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‘Surface water sample SW04 taken in the abandoned sand pit south of the site

showed a TOC of 12,200 ppb, no detectable TOX, and nothing in the GC/MS

voletile, acid and base/neutral fractions above the the detection limit.

Like SW06, surface water sample SW04 indicated the presence of chromium
(10 ppb), copper (5.6 ppb), mercury (0.3 ppb), and zinc (16.8 ppb). -These
-metals, particularly the chromium and zinc are present in SW04 and SW06 in

similar proportions as those seen in the main pit sludges.

The surface water sample SWO4 from the lake south of the main pit.exhibitedi,__
traces of the pesticide Lindane (0.045 ppb), but was ftee:of'VOle;ile organic S

compounds . The pesticide is not at a significent level (the 10‘5-

c*1ncremental cancer risk cr1ter1on is 0.186 ppb) and may be due: to sources *u_*9°
_.external to the French Limited site. R JZ“

4.5.3 Pit Westewater and Surface Water Assessment

Water contamination in the main pit appears to be quite over the shallover

depths (i.e. less than 15 feet). However, seasonal anges appear to

sxgnxfxcantly affect the concentrations of volat11e organic contanxnants in the

“upper vater layers. Surface water sample SWOl taken in Aprxl 1nd1cated the ;

- presence of trece concentrations of five volatile orgenic contamxnants, whxle

sample SW08 taken in November indicated no volatile organlcs, This observetion.

~could be'attributed'to the net temperature differences between April and

-November (approximately 20°F). The cooler November temperatures reduce the i

solubxlxty of wmost otganxc compounds in water, reduce the partition coeffxc1ent_

"between sediments and water, and reduces the rate of volat:ltzation_from

Tsedﬁnents/sludges into the air.  Wastewater sampled in November along the

bottom of the pit was hlghly contamifiated with volatile organic and base

neutrel compounds.- Sample SW09 ‘appeared to have a much higher suspended solxds

~ concentration than §WOI (based on & visual c0mparxson). The presence of high
uconcentration of base neutral compounds in SWO9 and.not'SWOI could be due_to}
‘the high suspended solids concentration in SW09. Also the upper wcter leyero
_of the waste pit generoily have a lower suspended solids concentration than the
‘lower layers due to the g;avitational settling of the solids. Therefore, the
concentration of contaminants in the waters of the main pit is clearly affected

by the concentration_leuels inthe sludges and sediments, the ambient
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" of the proposed pathway.

4.6 SEDIMENT SAMPLING
'4 6.1 Sediment Sampling Site Selectig

“in

Figure 4-17.

C_
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temperations of the sediment/water/air interface, and any disturbance which

might interrupt the sedimentation process in the pit.

' The waters outside the main pit do not appear to be contaminated witk ;r;ainc Dby
contaminants. This can be attributed to the lack of surface pethwaye )
',cennecting‘the'different bodies of water. Runoff during non-flood periods is

'vittually non-existent. Evaporation and infiltration into the ground water

appear to be the two dominant pathways for outflow from the main p1t and other

- pits, marshes and sloughs in the site. The presence of metals contam1natlon in

the "fishing hole" adjacent to the main waste pit appears to be &n 1nd1cet1on :
'.ﬂéu"f- 'P'g”b -R

a lbcoffk*
and Sampling Methodolggz 3
ough SElO) were collected in April 1983 and
SE29) were taken in November 1983, using either a e

Eleven sediment samples (SEOL
nineteen more (SEl1l thrgug
Ponar sampler, post<hole digger, shovel or vibracorer depend1ng on depth of E
water and sediment conditions. A summary of these sampling sites is presented
. Sampling tools were thoroughly cleaned and rinsed between
sampling locations by first rinsing with water and subsequently iihsihg with
hexane followed by acetone. After the acetone rimnse, the tool ﬁaserinsed-wiéﬁ:

i

distilled-water and allowed to dry. The first grab at each location was

'dtscarded as a further cleaning step. Lexan or PVC pipe used withithe'
‘fv1bracore sampler was discarded after each sample was obtaxned. Depth of
.t sediments sampled was 2 to 6 inches (0.05 to 0.2 meters). Sed1ments wvere

composited from three to four subsamples at each location. At ponds or defined .

subsamples were collected across a transect as shown in_ -

4-1%

-‘-4;6.2_ Chemical Results--Sediments

_‘Selected sediment samples were analyzed for metals. These results are
presented in Table 4-21, Samples from the main pit (SEO1 and SE03) contained
*eleveted levels of almost all metals relative to sites outside the pit. Onme

'sample from the slough north of the pit (SE06) was analyzed for metals and

showed nothing significaht. The sample taken in the abandoned sand pit east of

the main waste pit (SE04) did not show significant levels of metals. The ditch
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Sediment Sample Site, French Limited Site

. Site Number

Rationale

' April 1983'Saﬁ§1in§

SEOl 02,\03

SE04

SEO0S
'SE06

'SE07
 sBo8
SE09
SE10

5006

N

SEll

SE12

SE13

SE14

November 1983 Samplxgg

Composite samples taken on north-south transect from

‘east, center, and _west .zones of main waste pit.

“Composite sample taken on east-west transect from

abandoned sand pit east of main waste p1t.

Composite sample taken on north-south transect from

slough north and west of main waste p1t and south of o
U.S. Highway 90 near br1dge. : _ , -

Composite of samples taken on north-south transect ff&m:
slough north and west of main waste p1t and south of a
U.S. Highway 90 near west end. , . ;

bomposite of samples taken on north-south ttansect
from "fishing hole" under U.S. Highway 90 bridge._

Sample taken from centerline of slough north of U. S.
Highway 90 approximately 100 feet west . of br1dge. N

Sample from dra1nage ditch approximately 80 feet south
of Gulf Pump Road end east of R1verda1e.- ;

R

.Composite sample taken on east-wést transect from .

slough betweén main waste pit and Gulf Pump Road.

Composite sample taken on north-south transect from '?

abandoned sand pit south of Gulf Pump Road.

bemposlte of gamples taken from slodgh south'of u.s.
Highway 90 along a cross section near. west “end of
the slough.

Composite of samples taken from &lough south of U.S.
Highway 90 along & cross section near prevxous ‘sample
site SEO5.

-COmpbsite of -samples taken from slough south of u.s.

Highway 90 along a cross section near bridge.

Sediment core sample taken &t 6 to 12 inch depth at

- sample site SE13.
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'_Table_4-20.‘ Sediment Sample Site, French Limited Site (Continued,

-~ Page 2 of 2)

.1Site Number

" Rationale

SE1S

'SE16

SE17, 18, 19
SE20, 21
SE22

SE23, 24
‘sE25, 26
sE27
SE28

_SE29

. Composite of sample taken from the abandoned sand pit’

Composite of samples taken from slough north of U S, 3
Highway 90 along a cross section northeast end of
slough. S __,f ‘

" Sediment. core sample taken at-6- to 12 1nch depth at

sample site SE1S:

.Compos1te of samples taken from slough north of U.s8.

Highway 90 along cross sections. Sample sites:

'regularly spaced between U.S. nghway 90 brzdge aod
- west. end of slough.

Samples taken from approximate center11ne of swampy
drainageway north of U.S. Eighway 90

south of Gulf Pump Road along an east-west transect. o

Samples taken from centerline maJor draxnageway south
of Gulf Pump Road.

compos1te over depth of sediment cores, ' CO09B and COIO
taken in main waste pit durxng ver1f1cetxon of sludge
depths.

. Composite of samples taken from the pond south of Lo
- .Gulf Pump Road near existing groundwater wells GW02 and
. GW07. Sample taken along a north—south transect. L

Composxte of samples taken from the pond at southwest :
corner of Gulf Pump Road and Maple Drive.  Sample to o

_be taken along an east-west transect.

" Composite of samples taken from Rickett Lake along a _’-
-north-south transect.
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Tuble 4-21, French Lined Sobimsita hemieal Amly-h nmlu : Q <5¢¢ CZ" )
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Apdl. lo&3 . , \’

‘Perameters - . _.Dnlm'_-!m:idmee Rm' | ol sOlp S02 S03  SE0A ;.mmi--‘m TS0 g8 809 . EI0 006 SO0D
mh J..I’.Ll'.l i';;;l';l‘.‘.I'C'I...'..'..l...'..ll..‘l..........l...‘..l....‘.'..moltcltllIIlIl.ll..l..'m.D.Illl!.lIIOCM.OOIQ‘M.I.Ilhm.."....‘.....m.‘.O'.lm

Arneric: ‘wghgdry - 8/5- 0199 99 . .63 LI 5 TR ¥ .

Beryliim’ ‘vefkgdey. . 5/5 055160 - 516 3,0 131 0S5 73 6.8
-, Cadwium ' camhgdry A3 02476 . 1,7 5.0 AT QL L 02 0.3
- Chroadem’ eafegdry CS5/S7 LSS A8 29 -292 L3 R LY 182

Oper Clughgdey . S5 0150 - - - & 85 150 07 . 80 2.0
C Mevewy _ . - eghgdry - 15— 0.26— —~ L %, A A . 0,26 L

Micksl - Mg dy S5 09592 . 5 7 09 00 5.0

lasd ‘mhmdry S5 3. 7120 120 98,1 0 37 - .8 ».1

Seleriim mhedy NS 0.2-0.7 07 07 0.6 0.2 L "

- 8ilver whxdry 5/ 0.01-0.3 0.3 0.2 0.1 0.1 0.02 0.0

Zire mhgdy 55 - 6.0-85D 50 - &0 1070 6.0 6.0 9.0
R = net nlyuﬂ .
<DL = less than dstection limit (ses Apperdix J). )
re/ike = pm. . .

L6
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7-south ‘of the mair pit (SE10) was also free of unusual metals contamxnatxon.;

~* The locetion of all sediment siteé is shown in Figures 4-17 and 4-18.

'1a=:The highest levels of organic contamination in sediment samples occurred in the
' main p1t (see Table 4-22) Samples SEO1, SE02, and SEO3 reflect the composi-
' txon of the top 4 to 6 inches of sediment leyers in April 1983, Samples SE25

and SE26 were composited over depth in November 1983 from vibracore samples :

- (C009 and COIO) and thus reflect a vertical average composition in the center
“of the pxt. High levels ‘of GC/MS base/neutral frectlon compounds were seen in

fifhoth April. and November in all the samples, SEOl, SE02, SE03, SE25 end SE26.

“”‘Naphthalene (8 700 ppm in SE25) and phenanthrene (8,300 ppm) were the highest

concentrat1ons observed in the base/neutral fractzon. Sediments SEZS and SE26

: -were analyzed for the GC/MS volatile fraction, and showed benzene at 1, 100 ppm

-in SE25 and h1gh ppm levels of over a dozen other compounds. Total extractable'o‘

"'organxcs (TOE) in the main pit sediments ranged from 7,880 ppm to 92,600 ppm.

'f"Phenols, TOX, and TOC were also high in these sampl SE03 contalned PCBsA_t -
507 'ppm, but the other samples were/ less than 100 ppm.h S W’"‘ ‘;U'f-»‘;[c\a

_ Sediment sampleFSEZS vas further analyzed to determine the GC/MS volatile

fractxon content in the "head space air over the solid portion of'the ssmple.

For this procedure, a small portion of the sediment (1n th1s case 3.29 grams)
was transferred and then sealed into a standard 40 ml VOA bottle. A small

ivolume of gas from the head space (5 ml) was later injected into the GC column

for ‘analysis. The gas content is shown in Table 4-23. The head space analyszs_

detected everythxng found in the solid sample, plus low levels of five other '’

_ ;volatile coupounds: ~ chloroethane (4 ppam); methylene chloride (1 ppa);
1, l-dlehloroethene (3 ppm); 1,1,1-trichloroethane (0.7 ppm) and
‘ | l 2-dichloropropsne (0.4 ppm). For the ten volatile compounds found in both

'-w.samples, the levels in the head space analys1s correlated well with levels in
" the solxd matrix.

) The slough north of the main pit also contaxned slgnlfxcant yet lower levels of
1 the same organxc contamlnat1on found in the main pxt sludge/sed1ments (see
"Table 4-22), TOE in SEO5 was 91,400 ppm, vhile TOE in all the other samples -
- taken in the slough ranged from 209 ppm to . 14 700 ppm. TOC concentratxous
‘ranged from a high of 49,100 ppm (SE11) to a low of 2,730 ppm (SEI&)l PCBs
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Table 4-22. . FPrench Limited gé&incntl chgnf.eal Analysis Results
_MAIN WASTE PILT "SLOUGH NORTH OF MAIN PIT

Units . sm

Parmetars - - SEOLD’  SF02.  8PO3-. SE25  B8E26  SP0S - SPOS . SFO7 . SEIL | SEl12  SEI}.  SEiA
Date Collecud- o ’ . < April 1983 > <-Nov, 1983=> <(——April 1983 > ¢ —Hovember 1983 >
Conventional Analysis . C .. C - L o B .
lids % Wat . (12,2 141 28,20 20,077 24,2 38,1 95.4  AB.L 19,2 . 318 - 373 43,5 68,
Carbon TOC . 'mlxg dry- 383 44,50 38,4 179 115 66,6 - 3.9 " 11.0 S.40 49,1 22,3 8.44 2.1
TOX . L T mel/ke dry 633 - 535 239 2. - 170 . 31 B 3.6 8,63 14 6.1 2.0 1.6
- TOE ‘ : : - wg/kg wet 10200 7880 31400 - 92600 - 30300 68900 . 91400 . 602 209  A120 14700 1060 1960
Phenol mg/kg dry " . 3, . 24 8 23. NA M L 2.6 <DL . NA MA MA + NA
Gcms vol.t‘le.“l‘...'.....'.I.l‘.ll"ll.'... QMOCIQI..M..O...MCQ'II‘M..'O..ll.ll'l..l.l..ll“‘...OOlM'.....m".l"'A.'I...M."'..Mll.....‘
.Banzene: 270 120 0,27
Chlotobenzene . < 3 . .

oro g’ : - : — <) _gg____”__._:

l =D hloroothmo . wa/kg dr - <) 0 150 ., _

" [, Z-Dichloroethand — .13 51?;_"* z ~ 230 343 :

Jl l-ni.ch!omthene . wglkg dry : : <ol 1.3 :

'l'-l 2-Dichloroethene - we/kg dry : ¢ ” 200 _
1 2-Dichloropropmc ug/kg dry ' 100

Ethylboulone wg/kg dry —_ T T 87 3 0.20
Mathylene chlorida wg/kg dvy . : _ <DL 170 - : -
Tetrachloroathene ) . mg/kg dry - 120 6
1,1,1-Trichloroethane mg/kg dry . <DL 55

‘l‘richloroct:hene ' wg/kg dry 48 16

Toluene wg/kg dry 170 87 ~0,037
Vinyl ehloridc ng/kg dry 13 69 . :

wms ki‘ hutio“...‘..'."..I...l.‘..'.'....(nLI...‘.(DL.'I.I(DL.....(DL.'I"I‘.l...\........"l‘.....mlO‘..(DL.....CNAI.....“A.....'“A.......M

Phenola ug/kg dey 170 35 3
Pentachlorophenol ng/kg dry - : 740 290
2,4-Dimethyl phenol »g/kg dry 83 <L

mn.oao.o.vovo-‘o-..cln..l-o'n...-lDOQItoo.'0.-.....0..oo.o.-uoo--.l.o.

&

ll.o.ll.-n.lll.‘..‘.(nL- ooto‘“c ...o(blooooooooo.tootoc..-n.icooot.-c-oc

PCBs, Total wg/kg dry 80.9 NA
PCB-1016 - Ikg dry 103 NA MA NA 9.4 24 0.23 0.41
PCB~1260- Is/l:g dry NA MA M mnm FA NA 0.35 0.94 0.12 <o,

PC.:‘C“"--o.olcno-o-ooo--o--..ﬂmg dry..-.um.;....(m..-.-.(Dl-.....(DL...-.(DI-. oooom;..-.m.A-oomncno-(vln oco.o"Ao--.o-"&.c--.."‘.o-p--"

GC/HS Bln,h“tr‘l-.--.....--....-o---..-.-c't

.0."...'.'..'..lm..lll..l..0...'.Qt.'.Ul.‘.l..‘NAII....'.!...ll"Al.".."A.......Ill.l..M........

_ Naphehalene ng/kg dry 1300 - 2.5 160 0.48
T Acenaphthylena 62 340 2000 250 0.11 17 0.14
Acenaphthens »g/kg dry 190 58 ‘ 320 4100 170 . 0.83 27 0,19 .
Hl:maodl-etl\{lnlne © . mglkg dry 10 - 39 . 700 <DL 150 : <L, o <L 0.29
Bia(!—oth{lhm ) phthalate ' mg/kg dry oL DL DL DL AS . aL DL <L
Di-N-Ocgyl-phthalate - mg/kg dry. 16 13 © <L <nL <L 0.61 <o1, <o
Phenanthrene - wmglfkg dey - O 150. . 1800 8300 630 1.8 - 91 0.51
Anthracene: ’ : we/kg dey 120 . .38 e 200 2200 . 160 . 0.18 : " 9.4 0.0%
Fluoranthene mg/kg dry . 280 .81 © . 650 3000 170 0.35 : 2L 0.48
Pyrene Co eg/kg dry . 280 8 340 2500 190 0.3 : . 18 : 0.45
Chrysene - - o - mg/kg dry 6y T2, - 98 . 79 . 60 _ <L _ . 2.5 0.07
Benzo(A) snthrecens . . mg/kg dry . 98 ‘N CoD 0 W0 - 63 - am - 4.8 - 0.28
Benzo(B)fluoran T mplkg drey 52 17 97 700 - A4S <DL . .- 4L . 0,20
Benzo{A)pyrene o -.-s/ks dey- © [ 52 13 : <DL = A4S0 <L _ <L o . <pL <DL
1deno(1,2 S-CD)P!NM “mg/kg dey <L L. - L 110- <, ... 4L - : oL - - - AL
Mn:o(ghi’petylcne mg/kg dry . <pL - <DL Y <L <DL . R <DL - <DL
rluorene ‘ mg/kg:dry.......280. ... 70 - 680 1.~ 5400~ 400~ v~ L~ -~ - == 59 0.25
NA = not malynd. ‘ L : : ) ' - : )
<DL = less than detection limit (see Appendix J). S ) o ,‘ g L . : : o 8

ng/kg.= ppm.

£82490
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QFTgble'4-23. Head=S§acetAnélysis of SE25
L . Concentration ConcentratxonT
Compeund (ug/m3) (PPm)
- % Chloroethane 11,000 4
" vinyl Chloride 140, 000 55
* Methylene Chloride 4,000 a
* .'.l,"l-fDiehloroetherne ) 12,000 3
“*-1,1-Dichloroethane 55, 000 ETI
Chloroform . 190,000 9
'=;.rr£ns-i 2-Dichloroethene 96,000 2%
'-1 2-D1chloroethane 110,006 _'27. o 5
* 1,1,1-Trichloroethane 4,000 0.7
* 71 2-D1chloropr09ane 2,000 0.
- Trlchloroethene 41,000 7 8 _
" Benzene 220,000 o 69 _
Tetraehloroethene 89,000 '.l-l3
" Toluene | 78,000 21
_ Ethyl benzene 31,000 7

_

[_____ f

. Methodology:

‘li‘Neteeéldl'

34 29 grams of Sample No. 299315 were transferred 1nto a clean
VOA bottle. 5'ml of head space from: thxs bottle was inJected

onto the GC . column.

* COmpounds not detected in the sol1d sample analysxs_

f COncentratxon (ppm) =

(ug/m ) (24, 5000)

(molecular wezght)(lo )
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- ;(1016 and 1260) were found in samples SE1l through SEl4 in concentratxons
'5jrang1ng from. a h1gh of 24 ppm (SE12) to a low of 0.12 ppm (SE13).
The'slough north of'ﬁ S. Highway 90 was sampled (See Table 4-24) Traces off

;.'phthalates and other baselneutral compounds seen in the ma1n p1t.

“37_ sedzments/sludges vere. found in this slough at fractional ppa levels snd below.-

'7f'TOE ranged from 574 ppm (SEOB) to 2, 660 ppu (SE15). No Ge/Ms volatile
. _compounds were found.: Traces of PCBs below 1 ppm were found in samples SEl6
SEl7 SE18 and SEl9.__

' Sample SEZO north of the slough area showed anthr;cene (0 065 ppm), chrysene

o 15 ppm) and traces of six other base/neutrsl extrsctable organxc compounds _
found 1n the main pit.: These two compounds were not found in the slough north

'l'of U. s. H1ghway 90 wh1ch m1ght reflect contam1nant transport processes whxch 3~

o are actlve only dur1ng hzgh water periods (i. e. floodtng)

" The pit east of the main pit’ (SEO&) contained elevated TOE (541- ppm), but
,' otherwxse is prsct1cally free of organlc contsm1nst1on (see Table 4-24),
0rgan1c analyses of other sediments collected from sxtes south and west of the
'1;maxn p1t are. presented in Table 4-25. Ssmple SE10 from the d1tch 1mmediately
,:south of the ma1n p1t contatned phenanthrene at 2. l‘ppm “&nd seversl ‘other

base/neutrsl compounds below 1 ppa that were ‘also found in the main pit.

”“:EI:Sed1ments from the abandoned sand pit south ‘of Gulf Pump Road (5006 and 5322) |

'ffwere free of volatxle compounds and’ otherwxse conts1ned low ppm levels of

_ 'phthalates and three base/neutral compounds (naphthalene, fluoranthene, and
_’1_5pyrene)._ Sample SE23 from the dralnageway toward chkett Lake also conts1ned -
. “low ppm’. levels of phthalates, 16 ppm methylene chlor:l.de, and 0. OOf |

» '_rfPCB-1260. SE24 further downstream exh1b1ted hzgher levels of PCBs and TOK.

O

7:Sed1ments from Rxckett Lake (SE29-—see Fxgureﬁk- ’
- PCB-126O 2 8 ppn T(JK, snd low levels o_

conta1ned 0. 007 ppm

phthalates.

_ ,-The two ponds near the R;verdale Subdrvxsxon (SE27 and SEZB) exhxbxted 2, 5 .and
©7.3 ppm TGX, 341 and 1130 PP TOE, and 0.46' and 0.021 ppm PCB-1260,
‘ 'Frespectlvely. Bls(z-ethylhexyl)phthalate was also found in both ponds.



Tablé 424, French Limited Sediments’ Chemical: my,i; ne'a'na -

st el el cvudill cng e ) emq sy e oup que uuy S e sy el Ses

sr.mmmoru.s.w- . DRATNAGE NORTH OF 90 EAST PIT

' Pammsters . - Thits SN S5 6 W17 S8 S0 S20 SO0 S21l S04

| April‘1983 - <—————Hovenber 1983——————>  <{—Hovexber 1983—>  April 1983

e mhgwet  SA 2650

mm %mma..I..ll.lll..ll.l............'..M..l.l%‘.l.%..'..m-...@hlll‘.m....I.m“l...iﬂmﬁ....M...'...'m

o m/m kld mcum......‘..l.l.O.....Q.l".....m..........l.‘loml...l.ml..l.m‘l{Q..‘Om..'.‘.m.'..l..m;lticbm.'lll...'@ |

Fhenols - ug/kgdry o - 0.85

. _mm.I.-Il....l.l.........'l. ....Il.'l‘..l‘....m.........ll.I.l.......'.....l...l.l.....l.....'......l l...'...l.llll.'......

P(3s; Total ‘mefig dry M M M M KM M M M
FCB-1016 we/ig dry AL L 039 008 DL I DL DL
POB-1260 - wg/ig dry - QL 0027 0.0i2 0012 00l 0016 002 0.0%

thﬂalll.QI.‘.:;..'..;O.....'....ll..'..‘........'.. ...IM....MO.-.. b-.‘lmoolotmoottcilm-loltm....l.to

mm mwm..................'.....l.....m...0‘.'..'.......‘....'m“............m'......‘.I'............m-....Ill.l.
. Nophthalere . A w/kg’ - DL L) A
Di-N-Octyl-phthalate = mgfikg

dry
, dey ' 0.49
 Di-i-butyl-phthalate - mgfkg dry - 0,03

dry

15 |
oL 0.8
17 0.4

0,059 QL

© <@L . 0.065

o
L
L

v

Bls(Z-eﬂ'nylhexyl)phﬂmlate me/kg
.Diethyl phthalate- - me/kg ¢
Anthracere me/kg dry <L
Fluotaithers < mfigdy - QL
Pyrere . . . ' mgfkgdry DL

;ssaaaﬁ

0,05
- 0.029
- 70.15

e
ot

w???é?é?@@
&

218 18.5 454  60.0  Sh4 © 55.0 Sl 8.4

5.4 17 25 19 20 1.6 0.75 7L
6% 60 130 21 %8 - 3 Al 541

? Ezfl

spapenete

NA = net amlyzed S~ '
DL = less than datect ion hmt (aee Apperﬂm J). :
ng/kg pp. :

adl
|

982290

€01 -




' Pmtm S Units smsno sbos sooso sm ®B . ®H w9 27,

:. m,m wmﬂ—es--...".........I..'l..l......'l.m‘..‘.OONA‘.l....m..'.....m.'.l...I......a...l..ml.-....l%....l .-...m. "_. )

: 'cc/nsn:id chnm...,
- FPhenols . o ng/kgdry

o .. mm mmml......I......l.....'..-...I.‘.m......&i...O'..m.ﬁl.liﬂ.m...l......-l....l.......m.'......lll......'.'...I..‘ :

. . Dit+butylphthalate
o m-N-Octyl-phmalate S
 Anthracems: |

© " <DL = less then detectim lmt (see Appen'hx J)
. : m -.m. ) .

— — — — [— - € 0 0 = (O (O Cos sl ud T

. Table 4-25. French Limited Sedinenta Chemical Amlysis Results

e T e somop ﬁ.' | DRATMAGE TOWARD  RICKETT ~ PONDS REAR
DITGES NEAR STIR . CUF PRMPROAD . - RICKETLAKE - LAKE _RIVERDALE

W

-'-'--g/ksdry 162 M2 19.2 im0 A A 2L
v omgfegedeyt o 20,50 - 0,53 0 82,7 - "854 091 0.8 077 2
mefigwet 2060 180 646 6A7 <20 8% BIO°

SEE
,__-—u-_coc_:
28

Ry

Mathylem dﬂonde,,_,;" ug/lgdry ' L R TR | I

m&...‘.I."'.l..‘..'....‘..Q.'l'..........“.‘m‘........I..‘Il'm.Q...._‘Im.;....llm..."'lﬁ.tﬂﬂﬂ..“i‘......'...l..l.‘O....OI‘.‘I

PCBs, Total T me/kg dry - 0.16 MA
FCB-1016 | ‘mhedy =M : oL 0.3 AL DL 0.12

.."'...D...'....'......l.l.m..'."m‘.......m......OOIm.“...I......l.lm...‘....m.‘.‘.......m‘...'tmtil.l.m h »

NA MM M M

T th..""""‘."""""‘m& &y....o.m..bctomnoo.ooom. .c-n-.-NAcooolo%ﬁu..cNAoooioavNAoooo-aoonm.ooooNAn-o---m

Raphthalere -
* Acemaphthylena -
-Dmthylphmalate S

<DL
<DL

oL
0.32

073
0.42

.
. QL
L -
DL

EEEEE
agas

]
Eage

q
oRi

Bia(2-ethylhexyl)phathalete

!9
(=3
o
)

. Phenanthrena - 2,

1.
41

,Qgsgséasg
2

g
9agageeas

1
1

Fluoranthena .

Pyrere . - :

(hryseme
Fluorere - -
N::roba\m; :

0.9
10078

- DL

j| Basasssegatsn

0.
0.57
- 0,87 .
0,19
0.82
Oﬂ

aggegans
pegagsee
aeReRags

99@

%’%%%%é%sé%g&ggg

4
1
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5
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A sample of sediﬁents from the main pit was tested for a variety of physical.
and chemical parameters which could affect the selection of treatment 7

alternatives. These test results are listed in Table 4-26,

- 4,6.3 Sedimentse Assessment

' The sludgee and sediments in thé main p1t (SEO1, SEO2 &nd SEO3) are -
'.substantxally contamxnated with naphthalene (up to 0.24 percent), phenanthrene

(up to 0.18 percent). PCBs (up to 507 , nitrobenzene (up to 680 ppm), and

' other organic compounds, Sampling by the USEPA on September 20, 1978 revealed verrf

PCBs (283 ppm) and oil and grease (10.8 .8 percent) inside the main pit. EPA i,
EEEEliEE_}“ the north ‘slough showed(1,560J)ppm PCBs and 24.8 percent o0il and.

_grease. The solubility of many of these compounds is low, and. consequently the
—_—

surface and ground waters do not exhibit significant levels of these compounds.
The volatile component of these sludges is also substantial, since benzene was
found at 1100 ppm and over a dozen other compounds were seen in the high ppm
range. The volatxle compounds are affecting the shallow ground waters southiof
the main pit (see wells GWO8 and GW09) at substantial (pert per mxllxon) levels
for some compounds. Seepage of leachate from the main pit to the shallow

aqulfer is. occurring and appears to be transporting many of the. volatllej_

. organics and some-base/neutrals from the pit sludges into the shallow ground;'

water.

The sub-bottom profiling and vibracore sampling (see Section 4.4.2) indicated'
sludge deposits up to 5.5 feet thick on the bottom of the central portlon of !

the ma1n,p1t. Samples SE03 and SE25/SE26 were taken closest to this zone, and

showed'generally the highest chemical contamination. "The other samples were :

' further from this sludge zone, and showed slightly lower concentrations. Thxs

concentrat1on is lxkely to prevail across the entire underwater portxon of the

~main pit. The vibracore samples indicate that dispersive forcesi(leaching,

floods, etc.) over the past years have contaminated vhat was originally clean -

'sands'on the sides and floor of the pit. The entire bottom of the main pit 1s

l1ke1y to be substantially contaminated to depths ranging from ‘1 foot up to &

'- of 6 feet beneath the sediment water interface.
N ~4r | _ |

.Slndge/sediment depositsleihibiting substantial chemical contamination in the

slough between U.S. Highway 90 and the main pit were found to depths of
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Tabie &;26. Physical: Charactenzanon of Sed:.menl: Componte .
' French Limited Main Pit
. L .Parameter_. S Value
L pE. 7.20"
: Alkalm:.ty (z as CaCO3) _ 5.76.
».- .Mouture ({9 Water) - . 83.68
Solids (X Solids). = 16.32.
Volatile 8011ds (Z @ 550 C) 3.20
H . .
_. 01.1 and Gtease (ppm) 6,385 .
CBODAX) | 2.82.
~ ';.-'.Carbon (Z dry basu) 20.64.
P | _"?:Hydrogen (2 dry baus) : 2.47
o g _'N1trogen (Z dry basie) : 0.44 ..
N ] -V'Sulfur (X dry basls) . 2.%
U R C‘nlorme (X dry baus) ' 0.077-
o .-SOdmm (X dry, basu) 0.085.
J _ ‘Potassium (% dry basis) 0.13
' ETPhosphorus (z dry baus) 0.067
| _EBTUIpound e 3,334
!
-
|
-
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12 inches in an earlier USEPA study (Nadeau, 1981). EPA's study found a

distinct correlation between TOE and PCBs in sedimente and cores taken from the
'slough area. - - -

Sed1ments 1n the east pit (SE04) and north of the main pit (SEOS SE06 SE07,
‘SE08, SEll SE12, SE13, SEl4, SE15, etc) exhibit definite contamination as.

indicated by T, TOC, and GC/MS baselneutral analysis, although at levels lpto

2 orders of magnitude lower then the main pit. The Flood of 1979 created erf

'_breach in the north dike adjacent to the U.S. Highway 90 ﬁridge;pwhich alloﬁed

sludges and floating oily residues to escape into the backwater area beneath?'

" the bridge and between the highway and the main pit. Sediment SE20 indiestes'

that some. contaminant transport has apparently occurred into the area north bf

the highway, but that the contamination is not present 1n s1gn1f1cant levels.-

__Sed1ments along the drainage pathway south of the site exhibit low level-_ p;

contamination (prnmar11y phthalates and trace levels of PCBs) as far down as

Rickett Lake. Transport of contam1nants during flood events is: probsbly the

mechanism through which this occurs. Low level phthalate and PCE contsm1natlon o

(generally less than 1 ppm) on two ponds in the Riverdale area could also be
explalned by transport during flood events.

; 7 » ) _
Because the major portion of the surface contamination other than the main/ :
waste pit sludges has cleaned up, e transport of_eontdminsnts'by floodwsters

or surface drainage is probably minimal. The contamination seen in and'alongﬂ

~ the area drainsgeways is probably a result of past events and not an indicator

of on-going surface migration of contaminants.

4.7 SOIL SAMPLES
4. 7.1 Site Selection Sampling Methodology

:_F1ve soil samples (soo1 through S005) were collected in April- 1983 while five

more soil samples (S007 through SOl1) were taken in November 1983 to supplement

the prev1ous sampltng (see Table 4-27 and Figure 4-20). Soil samples wvere

collected by compositing three to four subssmples from a gzven area., A hshd

trowel, shovel or ‘post-hole digger was used to obtain the subsamples. The

pdepth of the samples was 2 to 6 inches. Sampling tools were thoroughly cleaned

- and r1nsed between each location. Cleaning involved removal of cross
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..Table‘4527. Soil Semple Sites, French Limited Site

o :site-huuber o ‘Rationale

“April 1983 Sampling

dei - _ '_' Composite samples of soils from west end of French
.+ . - Limited site, near slough south of U.S. Highway 90.

- 8002 - - Composite samples of soxls south of Gulf Pump Road in . .
- R south swampy drainageway vest -of Old Harr1s County P
Landfill. x
. 5003 _: _ Composite samples of soils along east site boundary._ :
t_fs°°4 | L ~Sludge and soils above slough waterlxne south of U.S. _;'
RS : Highway 90. o .1_: S
5005 .'. Compos1te samples of soils north of U.S. Highway 90 in

Ky o marshy area flooded by past hxgh waters.,

83 Sampling

'gSOO7 "__ ~ Composite sauples of eoils above svamp waterIine north f
B ' of U.S. Highway 90 between slough and swampy dra1nageway.
TSOOS. L -»I ~ Composite sample of soxls above swamp watetl;ne south of
' _— ' Gulf Pump Road along south side of dta1nageway.

. 8009 Composxte sample of soils inIswampy draxnageway south of
o . . . 'Gulf Pump Road east of the old: Harras County Landflll, .
same locetions as S002. :
”f.f'fSOIO o Composxte sample of soils taken from dry dra1nage d1tch
. R 1n northern portion of Rlverdale Subdxvislon.

':ﬁgpli‘ _ IR Compos1te sample of so11s taken in dry drainage dxtch
L o - in south portion of vaetdale Subdiv1s10n.-

—

—

—
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1
contamination followed by & water rinse, followed in turn by a hexane then

acetone rinse. The sample ‘tool wae then rinsed with distilled water and

“allowed to air dry. The first subsample was discarded as a further cleaning

- step.

Chem1cal analyses are presented in Table 4-28. The sludge samples s001- and

'-8004 in the backwater area around the slough south of U.S. nghway 90 exh1b1ted R

the h1ghest levels of TOE, TGX and TOC. A high level of contamznatlon in SOOl -
and 5004 was expected because the major portion of these samples vas dried or

sem1-dried sludge residue. Contaminants in SO0l were the most concentrated

_thh levels of TOE at 337,000 ppm (33.7 percent), TOX at 330 ppm, and TOC at
45-g/kg (4.5 percent) S001 and SO00% contained PCBs at levels of 209 and
-237 . ppm, respect1vely.. S001 and S004 also exhibited slgn1f1cant levels of :f“
.~ GC/MS base/neutrals, some of which were naphthalene (480 ppm for S004), and

R

phenanthrene (360 ppm for SO04). S004 contained levels of acenaphthene,

 anthracene, chrysene and fluorene which were less than the detect1on limit 1n
5001,

‘The so11 sample SOOS, taken in April 1983 north of U.S. nghway 90, exh1b1ted

the lowest TOX (17 2 ppm) and the lowest TOE (421 ppm) of all the 3011 samples.

" 8005 and S003 (taken east of the main pit) contained 0.10 ppm and 0.22 ppu
'dl-N-octyl-phthalate, respectxvely. Sample S007, taken north of U. S.V_

“'Blghway“90 in November 1983, contained 0.014 ppm PCE-1260, 2.2 ppm .
.bis(z-ethylhexyl)_phthalate, and 5.6 ppm di-N-octyl-phthalate.

-Sample 5002 taken south of Gulf Pump Road in April 1983 was observed to have'
. . . "—“".— ) R . : AR - . : . i : .
'TOX‘of ‘140 ppm and TOE of 1,230 ppm, which was double that of aample §003.

‘Sample 8009 taken from the same vicinity in November had & TOX of 2.7 ppm and &
TOE of 602 ppm. “While .sample 8002 was not analyzed for GC/HS base/neutrals, .

) 5009 showed b1s(2-ethylhexyl)phthalate (25 ppn) and d1—N-octy1-phthalate

(18 ppu) in the base/neutral fraction.

Sample 8008 was collected further south of S009, and exhzbzted 0. 15 ppe

,PCB-1260 18.3 ppm TOC, 2.3 ppm TOX, and 1,630 ppm TOE.
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' _Table 4=28. PFrench Limited Soils Chewical Analysis Results A
" Pavaweters. . - Unite Incidence . Ranga -~ 5001 - 8003 - ‘8004 .. 8005 - 8007 . 5008 $009 . 8010 801l ¢y

‘Data c«:uectad o {eemcmcaccmaa—jpril 1983 > RN L November 1983 > gg

Oomntlonal Analylln S e T R - AP o _ BN & | {
- Solids RS £, 13 5/5 - 30~-78.2 . . 78,2 CA6.7 . 55,6 . ATl . 67,4 - AB.A. 48,7 - 87.9 . 833

" Carbon TOC " - ciglkg dry CS/S . L 18.1-48, 0 . 45,0 2.9 AA9° 20,7 18,3 39.2. 12.3 1,65 1.5

10X = S o mglkg dry . SIS T 60-330. < - . 330 60 - 256~ 17,2 1,9 . 2.% 27 1.0 0.8
ToE : '-._.,_._-;m wet . 3/5. - A2=337000 337000 (646 313000 - 421698 1630, 602 [ <670 13100

.mt.l' '....'..'..............'.'...‘. X ‘.".l.........‘..‘..'..'"A..ll‘.."‘..'..'.'A...."'"A.....‘.”A'. .'..NA...I..'“A......‘NA.."..'NA

7. Avsenie .nslkg dey' -1/ - 2.4 2.4 . ,
. Berylivm . mglkg vy 11 l0.5v - 0.5
- Cadmium - “omg/kg dry. 1/1- 0.5 . - O (0.5

" Chromiuvm | S .mglkg dey- 1/1 2220 - 220

* Copper - . mg/kg dey = 1/1° 96,0 . q_;oj
Marcury - . ng/kg dry 1/} U 1.56. o6

© Wiekel . 0. - me/kg dry > 1/1 12,0 12,0

* Lead ag/kg dry "1/1 136
Selenivm eg/kg dry - 1/1 0.7 . 0.7 -
8ilver ug/kg dvy . 1/1 . 0,1 0.1

“ Zine mg/kg dvy- .1/1 122

mn.' P..tleu" ‘;...."'..'.."....;.;...;.'...‘"..I..‘..'I...“..‘.......'.......uA.....'.“A..‘l'.'......l..lmL...,.........'.....‘..l............’...'l......

-~ PCBs, Total ' wg/kg dey  2/3 - 209-2%7 209. 237 M MA NA MA Y
PCB-1016 ng/kg dry ' NA M L - oL MA 0.003 DL
PCB~1260 -mg/kg dry NA NA 0.014 0.130 NA  0.008 0.017
Pesticides " ogfkg dry <dL <DL <DL MA MA <OL M MA

m,"s B.“mﬁut'.l .l.‘.'..'..'.I'.......“...-.'...I.ll...‘......'l.l.."....Imll..........I'........Il............I......M'.lIl...........m..‘...lu
Naphthalene mg/kg dry.  2/6- . 6,8-480 - 6.8, <L
Acenaphthylene mg/kg dry  2/6 37-286 kY2 aL 200 <DL < <L

" Phenanthrene wx/kg dry ' 2/6 19-360 19 L - 30 - L <L oL
Fluoranthena wg/kg dvy  2/6 98-140 - 98 - 4. 140 <pL <P <DL

’ ene o " mg/kg dry.  2/6° 1o - 110 - DL 110 <L <DL <L
:Bcn:o(A)mthncene ' wg/kg dry - 2/6 "23-55 .58 <L 23 ke, -~ <DL - <DL
3,4=Banzofluorm ‘mgf/xg dvy  2/6 .. 25=32 32 L. 28 . L . L L
‘Acenaphthenc C ‘ .mg/kg dey " 1/6 . 68 <ML - <pL 68 <L <L <.
Bh(z-nthylhezyl)phthalate mg/kg dey - 2/6 - - K - L <DL S @ - u2 + 25
Di-N-Octylphthalate - mg/kg dry ' 4/6 . 0.1-18 a 10,22 - <L - 0.1 5.6 - 18
Anthracene ‘mg/xg dry ' "1/6 .16 L DL - 16 oL - <L DL
Chrysens rg/kg dry  1/6 14 <M <PL ‘14 <L <o <L
Fluorens ‘wg/kg dry 1/6 - 140, o, L . W0 L L - DL

Gc,ﬂs Aei‘. l...'ll'.ll'.'..l'...'I'l.‘.'.0..'.l....ll....‘.'..'.0‘.!.(“0...'..“!O.I.O<m.".ll(m..I.l‘lm"..'ClMll.lillmll"l'(“l.‘l.lcmttil..Q“A

ml"s Vollﬁ.lﬁl o-.o.oouoool-onltnlaovo-oosall..

TR e et X ST e

....I....'....'.."A...".INAIICIDOONA.I.'..'“A...'.OIHAOUIOIQDRAUl"l""AllI..l(nLl.llll.““.ll.l..“A

""‘"’T"“'“

NA = not snalyged. . ' o _ . , _ -
<DL = less than detcction linit (see Appendix K)._ o ) - L . S S R : =
mg/ks = ppm. ‘ ., L S e
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Samples S010 and sdll, collected from the Riverdale subdivision, conl:au'.l'leg‘mfww
traces of PCE-1260 (0.008 ppn and 0.017 ppm, respectively). S0l10 also
contained a trace of PCB-1016 (0.003 ppm). Sample SO11 contained 11.5 ppm TOC
and 13,100 ppa TOE, which may be due to waste oil from trucks or automobiles.

4;7.3' Assessment

Soii samples S001 and S004 exhibited the highest TOX levels of any of the area

~ samples (330 and 256 ppm, respectively). These samples (primarily dried

sludge) are from the zone of heavy sludge deposits reported earlier between

u.s. Highway'90'and the main pit (Nadeau, 1981). These eame.tﬁo samples aiso
exhibited the highest levels of GC/MS base/neutral compounds, as well as being
the samples exh1b1t1ng the highest levels of PCBs (209 and 237 ppa,

'_respectlvely) PCBs may not be unxfor§g¥$d1str1buted in the slough since the

%
sediment samplef/(/E05f>SE06 and SE0Z) from the same area did not show any ‘
PCBs, howevery CBs were primarily associated with float1ng slﬁi§337~the "

would be pfesent only to a minor extent in the slough sediments.

) aeJL\7‘
TOX levels in the November 1983 soil samples are much lower than levels found

in April 1983, TOC and TOE were also somewhat lower in November but not :

- significantly lower. Samples SEOZ (taken in Aprll) and SE09 (November) had TOK
~ levels of 140 ppm and 2.7 ppm, respectively, and both samples were collectedj_'

within 100 feet of each other from the swampy arez south of Gulf Pdmp Road."No_:

explanation for this dlfference can be found in the sampling technxque or lab

' analytxcal me thod.

- Recent flood events have transported sludge residues out of the-Fteﬁch Limited

o

main pit. Imspection of the area after the May 1983 flood'revealed small
sludge res1dues deposxted on tree leaves and limbs south of Gulf Pump Road.
The analysxs of soil samples S007 through SOll indicates that soils away from
the main pit do not appear to have been w1de1y contaminated by past flood'
events.

Soil sample S002 was taken in April 1983 in the marshy area south of the main
pit, sbme:400 feet along the flood pathway downstream from the main pit. The
levels of TOX (140 ppm) and TOE (1,230 ppm) strongly suggest that past flood

| events (1969, 1973, and 1979) have indeed carried oily deposits southward



- r— - - - - [

— -

—

r— I

|

067297

FRENCH84-S.3/0608ACT4 .31

114

" - across the site boundaries. No GC/MS analysis was run on this sample. Ssmple'

' .S009 was taken near §002 in November 1983, and analyzed for all GC/MS fractions..

- further

S009 was free of contamination except for bis(2-ethylhexyl) phthalate_(ZS ppm)
and .di-N-octylphthalate (18 ppm). S009 was not analyzed for PCBs,_bot_SOOB;
yined 0.15 ppm of PCB-12

this level of contamination ie not sufficient to demonstrate wxde—spread

One 1solated £ ndi

tion downstream.

" Somly o ‘f""/fs“ .
Soil sample S003 exhibited 60 ppm TOX, 646 ppm TOC, and 0 22 PP dL-N-octyl-
_phthalate. Since this sample, taken from the low lying. area northeast of the
main pit, did not show other organic contaminants found in.the ma1n p1t sludges,
thxs contam1nat1on may not be due to the French L1m1ted sxte.' ’
Soil sample S005, taken north of the U.S. Highway 90 bridgéAnoar the "fishimg
hole beneath the bridge contained the lowest levels of TOX (Unz ppm) and TOE
(421" ppm) of any of the soil sites sampled. Di-N-octylphthalate was also sqen
at this site at 0.10 ppm. Contaminant transport northward from:the wmain pit
thrOugH U.S. ﬁighway 90 bridge may have occurred. However, the sbsence of -
other contsm1nants in this sample raises doubt that this contaminatlon

or1gxnated from the French Limited site.

Soil sample S007 farther west from S005, indicates the same type of 7
contemination as_SOOS, primarily low ppm levels of two phthalates; 8007 did;
however, have a trace concentration of PCBs. This could have originated'at '

either the French Limited or Sikes Disposal Pits site, exxst1ng evidence 1s

: 1nsuff1c1ent for a conclusion.

e soils sampl1ng “and analysis suggests that significant levels of contaminsnt
are mot belng trsnsported off-gite by flooding or other mechanisms. Contamina-
txon levele in the area soils indicate that gome transport of contaminants may

have occurred at some past time, but these transport mechanisms do not appear
e_active now,
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4.8 FISH TISSUE
4.8.1 Sample Site Selection Rationale

Five composite samples of fish tissue were taken from the fishing hole (BIOI,
BI02, B103, FTO4, FTO5) beneath the U.S. Highway 90 bridge and analyzed to

determine if metals and PCBs were accumulating in aquatic organisme.;'ln"

_ add1t1on, two samples were taken from the lake south of Gulf Pump Road (FTOG

FTD7), and two samples were taken from the lake in the Riverdale Subd1v1s1on

 (FT08, FT0O9) (see Table 4-29). Three samples were collected using electrofish-

ing equipmen; in April 1983, and six more ssmples were taken in.November 1983,

. The locations of these sites are shown in Figure 4-21. Individual fishftiséde

samples were composiies of a minimum of two specimens of a single species.

4.8.2 Chemical Results S
The fish semples BIOl, BIO2 and BIO3 collected in April 1983 all exhibited
mercury concentrations ranging from 0.08 to 0.17 ppm (see Table 4-30). Mercury

levele were below detection limit in all samplee taken in November, 1983, - The"

tissue eamples also contained polychlorinated biﬁhenyls (PCB) levels'ranging

'fromﬂzzyo 35E)ppb These tissues would be those fish portions . consumed by

humans end thus would represent a direct component in the human dtet. The Food
and Drug Administration (FDA) currently has a limit of 5,000 ppb for PCBs_and
500 ppb for mercury in fish tiesues consumed by man, The FDA 1imit for PCBs -
will be reduced to 2,000 ppb in late 1984, but this change does not affect the
conclusions in this report.

4.8, 3 Assessment

The levels of PCBs and mercury in fish near the French Limited site clearly -do

not exceed the FDA criteria for human health protection. Since the -levels of

" PCBs observed in the second set of field samples are all less tha 390 ppb

- PCBs in fish tissue do not appear to present a significant threat to human

health. at this time.
S /"\qhQera

4.9 TERRESTRIAL ECOLOGY

The French Limited site consists of a fenced lagoon with steeply cut banks,

North and northeast of the lagoon, separated by only 5 to 10 feet in some

spots, are borrow pits which are filled with water. These borrow pits have
been invaded by vegetation, and the vegetation in these sites could be compared

with plants growing on and in the contaminated lagoon.
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Samples Sites, French Limited Site

Site ‘Number

Retionale

* April 1983 Sampling -

‘BIO1, oz, 03

November 1983 Sam mpling

BI04, 05
. 'BI06, 07

BIO8, 09

Composites of fish specimens beneath U s. H1ghway 90

bridge analyzed for bzoaccumulat1on.

Additional fish specimens beneath U S. H;ghway 90
bridge analyzed for bioaccumulation.

Fish specimens in south p1t analyzed for _' o
bioaccumulation.

Fish specimens in pond on southwest corner of Gulf i
Pump Road and Maple Drive, analyzed for E ,
bioaccumulation.
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Table 4~30.  French Limited Fish Tissue N>}
%)
e o
. . | ' =
Compound  Units  Criteria Range B101 B102 B103 FTO04 FT05 FT06 FT07 FTO8 FT09
Date Collected <-April 14, 1983--> <= November 27, 1983 - >
<{-Lake in
Location {—"Fishing Hole" beneath U.S. 90-~> <-Lake South->  Riverdale->
' Large-
. Blue- Long- mouth Blue--
Fish Type {--Mixed Species=-> Bowfin gill Bowfin ear bass gitl
(Carp, Gizzard Shad,
Bass)
Z, - -
PCBs ___ ug/kg wet 5000 18-39¢ 18 19 41 22 106 68 (392 180 102
Copper ug/kg wet - 110-1900 930 1900 920 280 150 580 150 170 110
" o - ) . >
Mercury ug/kg wet 500 80-170 170. 80 90 <220 <210 <210 <250 <230 -t
Zinc ug/kg wet - 3560-12100 6030 4940 12100 3560 7(700 6020 4850 5350 6710
ug/kg = ppb.
&
o ekt
]ALIOLS ;
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Willow, red maple, green ash, and emergent herbaceous plants exist on the edge
of the borrow pits. Dﬁckweed and algae cover the surface of the water, and
frogs and turtles are abundant. Turtles and snakes were observed in the main
pit and along its banks. The dominant plant on the banks was sesban, a _
leguminous shrub common to disturbed wet areas of Harris County. The plants on
the banks showed a high incidence of dead branches, although sesban growing in

nearby disturbed areas away from the lagoon were healthy and fully leafed out.

fIn_some areas of the lagoon, cattails and sedges grew in the shallbw.water,

however, leaf death on these plants was high and they were in poor health.

' If the water were to remain within the banks of the lagoon ite impact on the

terrestrial system would not be significant because the area of habitat loss is
small. However, there is potential for flood waters to overflow the ;i;é_inio.
thé nearby borrbw pits and across the adjacent lands, which are uséd_ -
extensively by wildlife. River flooding can also carry contaminants from the
lagoon to other areas where they may be toxic to wildlife and humans who

consune the wildlife.

4,10 SAFETY

A site safety plan was developed to provide for protection of personnel and the
neighboring environment. The Site Safety Officer was charged with '

implementation of the Safety Plan.

4,10.1 Well Drilling Operations

Soil boring and well drilling was an important phase in the site investightipn;
The work had inherent risks associated with the possibility of encountering
high concentrations of gases or vapors. Drilling personmnel pafticipated in
extensive physical examination prior to initiating work and wore protecti#e
clothing consisting of disposable coveralls, neoprene boots, reinforced_ébttdh
gloves with liquid-proof inserts, and hard hats. The safety officer was
present at all borings and drillings to monitor the breathing zones of the
drill creews. All breathing zone measurements were made with a HNU, Inc.

Model 101 pﬁotoionization detector (PID) and were below 1 ppm. Half-face
organic vapor respirators were available but conditions did not warrant their
use. There were no exposure-related.or physical injury problems throughout the
duration of both drilling programs.
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4.10.2 Bathymetry, Sub-Bottom Profiling, and Open Water Sample Collection

Small boats were used to collect samples from the main pit and other bodies of
water at the site. Initial investigation of ambient organic concentrations in
the air on the lagoon indicated a concentration of about 1 ppm.' It was decided
that all boat work on the lagoon would require organic vapor respirators.
Workers also wore disposable coveralls, neoprene boots, impervious gloves, and
participeted in physical examinations. The investigative work on the main '

waste pit was completed without incident.

4.10.3 Well Development and Sampling

This part of the site investigation was again accomplished by workers who had

- undergone physical exams. Protection of the workers from contact thh the

development water was paramount, and the use of coveralls, boots, and gloves
was again employed. Constant gir monitoring was necessary during well sampl1ng
to insure contaminant-free breathing. A few wells required the use of organxc_'
vapor respirators when ambient levels approached 1 ppm. All work was completed
in a safe manner with no incidents. Envirommental sampling in arees remote to
the main lagoon (outside the "hot zone") was accomplished in normal work

clothes with the use of impervious gloves.

4.10.4 Summary

Air monitoring during all work activities rarely produced readings in excess of

0.5 ppm. Steady concentrations of 1 ppm or more were used to trigger respira-

cﬁ//tgf_gfelj’fE;;;;;l—protective equipment chosen was judged to be adequate; .
available higher level protection was available but proved unnecessary.) All

medical problems were of minor significance and ranged from small cuts to'minor
heat stress. These conditions were easily handled on site by the Safety
Offlcer and Field Team Leader. The public did not intervene in such a manner
as to cause safety problems, and individuals encountered merely wanted to
satisfy their curiosity about the site work. Emergency measures such as
evacuation, police calls, or hospital calls were not necessary throughout the
project duration. Decontamination procedures utilized water and detergent or
degreaser to remove visible soiling, providing confidence that contamination

was not carried offsite.
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5.0 ‘SITE ASSESSMENT
5.1 MIGRATION PATTERNS

.5.1.1 Contamination Characteristics

- Sludges in the.main pit at the French Limited site contain substantial levels

of volatile halogenated organics, volatile aromatic organics, polynuclear .
sromatxc hydrocarbons, naphthalenes,<§hthslates,)polychlor1nated bxphenyls, and

o phenol1cs. A summary of the peak concentrations of these compounds is shown in

l stle 5-1 The'high levels of some of these compounds have'undoubtedly masked

‘other stmxlar compounds from detection during this survey. Nevertheless, the'_
compounds din Teble 5-1 provide a strong indication as to the waste composition
at the French L1m1ted site. Samples from the environment around the site can:

be used to trace the movement of these compounds through surface water, ground

_water. and other pathways.

5.1.2 Surface Migration

The sludges and liquids dumped into the French Limited main pitibetﬁeen 1966 -

and l972 have served as the chief source of environmental contemination:in the

slte v1c1n1ty._ The suspended solids in the liquids undoubtedly settled to the
bottom of the plt, and the lime that French Limited added to the pit in the
early 1970s to neutralize the liquids changed the surface water chemistry. The
San Jsc1nto R1ver floods of 1969 and 1973 exerted slgnxfzcant envxronmental |
forces upon the llqu1ds and sludges in the main p1t. The floodwaters d1luted
the l1qu1ds ‘in the main p1t and flushed substantial portlons of the waterborne

contam1nsnts out of the pit. Traces of these contaminants would be found today

in the'downstresm direction from the pit (see Figure 5-1). Sediments (st'SE24
-and ‘SE29) downstream along this flood pathway show traces of PCB-1260 and

elevated levels of TOE. The Rickett Lake sedxment (SE29) farthest downstream

showed lower concentratxons than the sites closer to the main pit. Based upon

;observat1ons durxng the flood of May 1983, the passage of these floodwaters did

not appear to s1gn1f1cantly disturb or erode the sludges in the bottom of the

'main-pit.

" The flood of April 1979 played & key role in dispersing sludges out of the main
pit. This flood breached the north berm of the pit near the U.S. Righway 90
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"Table_Sfl. Peek Concentrations in Main Pit Sludges

Voihtile Haiégenated O:ggpics

Chiorofdrmy

230 ppm

1, 1-Dichloroethane 150 ppm
1,2-pichloroethane 230 ppm
T-1,2-Dichloroethene 200 ppm
Methylene chloride 170 ppm
"Tetrachloroethene 120 ppm

. 1,1, 1-Trichloroethane 55 ppa
. -Trichloroethene 48 ppm
. Vinyl chloride 69 ppm

VoldtiieEAromatic Organics

"Benzene

e 270 ppm
Ethylbenzene 87 ppm
Tolyene - - 170 ppm

Polychlorinated Biphenyls

Total PCBs 507 ppm

Phenolics

Phenol 170 ppm

Pentachlorophenol 740 ppm
83 ppm

2,4-Dimethylphenol

Polynuclear Aromatic ﬂjdrocarbons

Phenanthrene
Anthracene
Fluoranthene
Pyrene

Fluorene

Chrysene :
Benzo(A)anthracene
Benzo(B)fluoran
Benzo(A)pyrene
Ideno(l1, 2, 3-CD) pyrene
Benzo(ghi)perylene
Acenaphthylene

Naphthalenes

Naphthalene
Acenaphthene

Phthalates

8300 ppm
2200 ppm
3000 ppm
2500 ppm
5400 ppm
790 ppom
740 ppm
700 ppm
450 ppm
. 110 ppm

74 ppu

.2000 PPT

8700 ppm

4100 ppm

Bis(2-ethylhexyl)phthalate 45 ppm

Di-N-octyl-phthalate

16 ppo

122
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,brzdge whlch allowed sludges to move into the slough between the main p1t and

the hxghway. thle EPA hae since removed the float1ng sludges from the slough.

1nterm1ttant patches of dried or partially dried sludges are evzdent along - the

."banks of .the slough, and the sediments in the slough st1ll exhibit s1gn1f1cant -
) contamznatxon. This contamination has also passed northward beneath the U S. '

'_'nghway 90 brxdge and is now found in the slough along the north side of the

road : Low levels of PCBs, naphthalene, phthalates, and polynuclear aromat1cs

: are found 1n the slough north of the highway. However, this contam1nat1on

_'north of the h1ghway is not present st significent levels, and does not pose .a _

health hazard to the area populace.

Slmllarly, trace levels of PCBs, polynuclear aromat1cs, and phthalates are

:ffound 1n the so1ls, -and sediments south of the' s1te (south of Gulf Pump Road)
"'However, ‘the contamxnatlon was not found at levels wh1ch mlght pose a health

i;.hazard to the area populace.

.
-

5. l 3" COntamlnate Groundwater Migration

The ex1st1ng hydraullc gradients, the calculated permeab111t1es in the alluv1um

'and the result of the groundwater chemical analysis were ‘used to determxne the
- extent of the contaminate plume originating from the French L1m1ted pit. Thc'

:spec1f1c data used in calculating the extent of the plume 1s as follows._r‘

1. Time. span of 18 years (1966 to 1984); _
. 2;' Groundwater and lake elevations on December 7, 1983, aud o
"‘_3;':A horlzontal permeab111ty of 3::10‘2 cm/sec 1n the Upper Aquxferu o
'(Alluv1um)

._fFlgure 5-2 shows that the extent of the plume to- the north east and west is
"ﬂj lxkely ‘to: be less than 200 feet however. to the south the front of the: plr-:
S ;1s estimated to be approx1mate "700° et from the p1t and advancxng about

'j_feet per year.' The prOJected path dzrectxon of the plume is also shown on

-4?'F1gure 5-2 “As the plume extends toward the south 1t w1ll be confined to the
;falluvxum by the Ple1stocene deposlts (clays) cOmprlsing the east valley wall

and it- w1ll be compressed into a néarrower band by “the h1ghe roundwater

2h:grad1ents in the Riverdale Subd1vis1on. In- approxlmately 00 ears ‘the front

of the plume will have advanced to the southern section of old Harris
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County landfill and the marsh directly to the south. Beyond this area, ‘there
are no monitoring wells so the flow direction is not &nown; however, it is

likely to be toward the river.

" Vertical mi, ion_from the Upper to the Lower Aqdifer is estimated to be

approximate}ly 0.1 et/year.' At this rate, the contaminate pluﬁe in the

allu#iym has penetrgted the underlying Beaumont clay only a few feet and would
take appfoximately&ars to migrate throug et of clay to the lower
'aqulfet.

5.2 WASTE VOLWME ESTIMATES

“The sludges in the main pit appear to be the principal source of contaminatieq-
 affecting the environment around the French Limited site. ~ The sludges'thet_

“have been dumped in the main pit have covered the deepest portions of the pif

and have become mixed with the native sands, either through seepage or ;hysieal'

slumping of the sides of the pit. The available data suggest that there is

-approximately 200,000 to 300,000 cubic feet of sludges and from 500,000 to

,000,000’cubic feet of contaminated sands in the majin pit. The Bathymet;ic'

*~study indicates that the main pit contains approximately 24.5 million gallons
- of water. See Table 5-2 and Section 4.4 for details.

' 37 on yd’

‘The estxmates of sludges reflect the observations in April 1983 and do not

account for the total amount of sludges orxgxnally dumped 1nto the pxt
(gpproxlmately 2.5 million cubic feet). Much of the waste was burned as part

of the French Limited operation, also some of the floating wastes were temoved

‘and disposed of duriﬁg emergency and planned removals. The San Jacimto River
. floods of 1969, 1973, and 1979 exerted significant environmental forces upon -

- the sludges, end transported unknown quantities out of the pit. Some portion .

pf'the sludges was deposited nearby outside the main pit, while the_remainder

" were carried downstream with the floodwaters.

The largeet §e§osits of sludges outside the main pit are in the slough south of.

. U.S. Highway 90; vhich contains an estimated 140,000 cubic feet of sludges and

heavily contaminated  sediments and soils (see Table 5-2).
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.:Tabléls-z. Waste Volumes at the French Limited site

- R Estimated Estimated Estimated
- .. Medium Area Depth* Volume -
o (acres) (feet) Co
L ‘,-I_'. SludgesISedimentsISoils l: .(fl.:(3)' _-  .
. Sludges in Main Pit 7.3 0.7  200,000-300,000
-~ Conteminated Sands in Main Pit 7.3 1.6  500,000-1,000,000
"'V'_.cween Pit and U.S. 90 4.6 0.7 140,000
" 11. Surface Waters .’ (gallons) -
© . MainPit 7.3 10.6 . 24,500,000 °
&een Pit and U.S. 90 4.6 2 3,200,000

% Average depth over entire area.

/Y
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5.3 TARGET RECEPTORS _
The French Limited hazardous waste site may pose potential risks to the
following types of target receptors:

¢ Sensitive ecosystems,

* Natural fesources, and

* Population at risk.

5.3.1 Sensitive Ecosystems

As presented in the discussion on Envirommental Setting and Terfesttial -
Ecology, Sections 1.3 and 4.8, respectively, the vegetation, land'animald, féwl '
and figh life in and around the French Limited site are common to_th§ area. _No
sensitive habitates or protected or endangered species were obsefved_dﬁring'the-

site survey or are known to exist in this area.

Potential impacts on the area's ecosystem may occur vie terrest;ialnplknt
uptake and plant ingestion, via surface water contamination, groundwﬁger -
contamination and airborne contaminants. As noted in Section 4;8,'some-effe§ts
on vegetation were observed surrounding the lagoon. However, all bther.aréag-_'
on-site and off-site appeared to sustain a healthy vegetative covér, ,Thgée {
observations indicate that effects on the vegetative communi;j are limited only
to direct contact with the contaminants in the main waste pit and wherersurf;ce
water movement due to flooding has transported the contaminants along area

drainageways and floodplains.

Sur face mechanisms such as deposition of airborne contaminants_ér coniact'with
any airborne vapors have had little if any impact on the health of the_plant?
communities in the area. The presence of several types of animal tracks and . "
observation of small fish in the shallow channel connecting the two parts of i
the main disposal pit tend to indicate limited direct ﬁmpac£ on the immediate
terrestrial and aquatic systems. However, since PCBs were found in fish tissue
collected from various pits and lakes, at levels as high as 392 ppb,:the'French
Limi:ed-site is potentially impacting the aquatic community. -

Because of the observations made during the ecological “walk-over" survey of

" the site, the common nature of the flora end fauna in the area, and the primary



———r—

("

-

r— - CT

[

067312 FRENCHS4-S .4 /0611STA5 . 5
' 129

objectives of the work program, limited data were collected relative to fully.

‘defining the extent of the impacts on the area's ecosystem., Primary emphasis

was placed on definition of the nature, extent, and direction of the

contamination at the French Limited site.

. 5.3.2 Natural Resources

'~ Site reconnaissance defined the natural resources of concern to consist'mdétly’ 

of forested areas, surface water channels, groundwater aquifers, and mineable

- gand.

While land use in Harris County is divided into croplend, pasture and ra@ge

(40 percent), forested (15 pefcent), and the remainder urban, the immediafe‘i'-irr

French Limited site and vicinity consists of forested, industfial, and.

residential areas.

The French Limited site is located within the 100-year flood pliin of the

San Jacinto River. Since the site started operations in 1966, four-floqdk hgvé .

~occurred (1969, 1973, 1979, and 1983). These floods represent intense,

gshort-duration events which inundate the site and exert significant natural
forces to disperse surface contamination beyond the site boundaries. The
floodwaters in 1979 successfully eroded the north berm of the main pit and

created a pathway for sludge and sediment outflow into the adjacent swamp.

Surface waters in the vicinity of the French Limited site are used for ,;'-
recreﬁtional activities, primarily fishing. PCBs were found between 18 and
154 ppdb in fish fillets taken from the local “fishing hole” beneathithe _
U.S. Highway 90 bridge immediately north of the main pit and up to 392 pﬁb in
fish from lakes south of Gulf Pump Road. Since fish from the "fishing hoie"

north of the main pit do not exhibit PCBE higher than from the lakes'south'qf
'Gulf_Pump Road, & clear link between PCB in these fish and sludges from the pit

capnot be e;tabiished,

Contemination of the soils in the site area could pose a hazard to human health |

. if egricultural development of these areas were to take place in the future.

Uptake of contaminants by vegetation destined for consumption by cattle or
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~hunans could result. The commercial development of land areas potentially

affected by the site appears to be highly unlikely. A large portion of the

area around the site lies within the 100-year floodplain of the San Jacinto

"River and Harris County, and the federal government restricts building and

development in flood prone areas. In addition to being in the flobdplain-the

area is relatively far removed from the metropolitan Houston area &nd not

7readi1y accessible to large work centers. Improvements necessary to remedy the

s1tuat10n do not appear feasible at this time; however, constructlon of the new

u.S. Highway 90 may change the development outlook and thus area land use.

There are approximately 34 residences in the Riverdale Subd1v1sron and another
seven: resxdences along Magnolia Drive (west of Riverdale) that are w1th1n _
4 000 feet of the French Limited main pit. Of these resxdences, 14 are known
to draw water supplies from wells less than 100 feet deep (see Appendxx H)
These residences are listed in Table 5-3. The closest wells tq_the‘maxn pit

are'alohg Maple Drive (within 1,000 feet of the main pit). The source 6f"

domestic water for the other 27 houses is either deep wells (greater than

100 feet deep), unidentified shallow wells or hauled-in water. These

residences are at slightly higher elevations (about 20 feet above:ﬁean sea

‘1level) than the main pit, and the water table in this area in the direction of

the subdivision is slightly higher than the sité vicinity. Nevertheless,
ground water beneath the French Limited site appears to be movrng southward

(eagt of Riverdale) and westward (north of Riverdale). Thus, if ;he shallow

‘groundwater gradients temporarily dissppear or ehift, these residences co@ld'be

subjected to shallow grdundwater contamination, either from thg'eqsf'or from
the north., Assuming all residences are occupied, and occupadty areréges three
people ber household, then as many as 123 people could be exposed to
groundwater contamination from the French Limited site. '

The high'éoncentrﬁtidhs.of groundwater contamination were found in shallow
wells élong:the south side of the French Limited main pit. If the sludges in
the ﬁaiﬁ’pir‘causing this contamination are left in an uncontrolled state for
long'periodé of time (i.e. decedes), shallow ground waters further removed from
the French Limited site will become contaminated at leveles exceeding the

current human health criteria. The nature and thickness of the clay layer
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Tdble.5f3. Shallow Residential Wells at French Limited Site Vicinity*

"Residénge Address

si

Casing

(inches)

Well
Depth
(feet)

Comments

'3-'fflk1verda1e)

~ (Riverdale)

Riverdale)

MR ENN

N WP

rPWSSS

W

.
L)

(2)

65-100
40-60

58

62
&

52 “GW11

100 New well replaces

. older well

220

60

85 or 185
90

90

240

240

50-75 (2).
25 :

2

237
240
180-200

180-200

300
300
300
180-200

240

§7-100. Gwl0 -

B
Fi

*_Qtﬁéf shallow wells which have not been reported may exist in the

'ai'_e_a.-
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underlying the site makes contamination of the lower aquifers highly unlikely.
If, however, contamination was introduced (by faulting, drilling, etc.) into
the lower aquifer a significant number of people potentially could be affected.
Five major drinking water wells screened as shallow as 200 feet are located
within 2 miles downgradient of the French Limited site. These wells supply the

town of Barréft; the City of Crosby, and other nearby communities.

No contamination criteria exist for soils and sediments. However, the'high

levels of sediment contamination observed in the main pit and in the slough
between the main pit and U.S. Highway 90 are exposed to large natural
dispersion forces (chiefly floods). Significant health risks would be cregéed
if these sludges and sediments were dispersed in an uncontrolled fashton._“
Soils and sediments farther removed from the French Limited site, but still in
the immediate vicinity, appear not to be significantly affected by,past flood
events. The primary risk involved off-site is contact with undilutéd:hgavily
contaminated sludges or sediments transported intact from the site area.
Previous removal actions at the site have removed the bulk of surface
contamination making this highly unlikely, while off-site accumulation of

sludges is minimal to non-existent.

5.3.3 ?opulation at Risk

The French Limited site is approximately two miles southwest of Crosby; Texas
and one mile west of Barrett, Texas. The combined population of the
Crosby/Barrett area is approximately 5,250 based on the 1980 census.r Southwest
of the site is the Riverdale Subdivision with a’résidential population of less
than one hundred people.' Other homes are located along Gulf Pump Road south of
the site and U.S. Highway 90.

The Crosby/Barrett area is primarily residential with some commercial
businesses and some sand mining operations along the San Jacinto River and its
tributaries. Some farming also occurs in the outlying areas. Approximately
one-half mile west of the site, on the western bank of the San Jacinto River,

St. Regis Paper Company operates a pulp/paper mill.
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The French Limited site is surrounded by densely wooded lands and intermittent

swampy areas. The area contains numerous abandoned sand pits which are

frequented by area sport fishermen.

The population potentially at risk includes:
* residents in the nearby Riverdale Subdivision;
* residents along Magnolia drive;
* employees of the nearby sand mining operations
¢ sport fishermen that frequent the San Jacinto River, and some of the
abandoned sand pits; |
¢ travelers along U.S. Highway 90 and Gulf Pump Road; and

* Harris County, Precinct 2 maintenance personnel.

In examining the population at risk, it is important to consider the mechaﬁisﬁs
oripathways by which these people may become exposed to the contamination. The |
primary pathways of potential concern for the French Limited sife'area ere:

l. consumption of contaminated ground water,

2. ingestion of contaminated aquatic species and plants,

3. direct contact with contaminated soils and surface water, and

4, inhalation of sirborne contaminated dust.

Although all four of the pathways defined above have the potential for
producing acute short-term effects, the first pathway (consumption of

contaminated ground water) is most likely to produce serious long-term
effects.

Based on the above discussion and the potential population at risk, the
. residents in the Riverdale subdivision and those along Magnolia Drive are most

likely to suffer long-term chronic effects as well as any acute effects.

 Because of the popularity of sport fishing in and around the French Limited

| gite, and the potential for this segment of the population to be subjected to
the contsmination from the French Limited site by all of the last three
pathways defined above, the sport fishermen are considered to be the second

-most likely segment of population at risk to suffer both acute and
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chronic effects. However, because of the surface water removal mechanisms
observed at the site, that is, the persistent flooding.of the disposal area and
the movement and dispersion of contaminants, the effects resulting from the
last three pathways of exposure will continue to diminish. On the other hand,
the potential for well water contamination will continue to increase as the
contaminant élume moves outward from the immediate site area. This movement
will occur as.long as a sufficient concentration of the contaminant mass
remains within the French Limited site. Once the source mass is removed. the
potential for exposure to contamination from the well water will diminish

accordingly.

5.4 SIGNIFICANCE OF WASTE CONCENTRATIONS .

The waste chemicals at the French Limited site are present in the sludges and -
sediments in the bottom of the main pit and in the soils and sediments of many
of the adjacent pits and ditches. Surface waters in the main pit contain low
ppdb levels of the more‘soluble chemicals (chiéfly volatile organice), while the
ground waters immediately south of the main pit contain significant (high ppd)

levels of these same volatile organics.

Mercury was the only inorganic chemical (observed at 0.7 ppb in ground water
with a criterion of 0.144 ppb) observed in water above its 10> incremental
cancer risk human health criterion (see Appendix F), end it appeared onl& in
the background well. No groundwater wells on the site proper exhibited mercury
contamination. Additionally, this level of mercury is below the 2 ppb primary

drinking water standard.

A comparison of the highest observed concentrations in water at French Limited
with the 1073 risk level human health criterion is shown in Table 5-4.

Both ground water and surface water concentrations are shown in the table. The
103 human health criteria were used for comparison due to the lack of
drinking water standards governing most of the organic compounds found in the
ground water. One compound, tetrachloroethene, was found in ground water at
more than 100 times its 107> human health criterion level. Four compounds
were seen in ground water at between 10 and 100 times their 10~5 human

health criteria: benzene, carbon tetrachloride, 1,2-dichloroethane, and
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Table 5-4. Summery of Maximum Concentrations at French Limited and
Human Health Criteria (All Units in ug/l or ppb)

Highest Observed Levels

Human Hesglth Ground Surface
Parame ter Criterion* Water Water
benzene 6.6 180t 1500t
carbon tetrachloride 4.0 441 -
chlorobenzene 488 7 v -
chloroform 1.9 - 390t
1,2-dichloroethane 9.4 440t 190t
1,1-dichloroethene : 0.33 - 13t
1,2-dichloropropane 87 - 17
ethylbenzene 1,400 68 500
methylene chloride 1.9 741 -
tetrachloroethene 8.0 910t _63|/
trichloroethene 27 441 110
toluene ) 14,300 67 410
vinyl ‘chloride - 20 39t 180t
acenaphthene 20 - 260
anthracene 0.028 - 220
benzo(A) anthracene 0.028 - 280
chrysene 0.028 - 170
fluoranthene 42 - 630
fluorene 0.028 - 570
phenanthrene 0.028 - 1300
pPYrene 0.028 - 740
phenol 3,500 32 -
bis(2-ethylhexyl) phthalate 15,000 13 390
lindane 0.186 - 0.045
mercury 0.144 0.7¢ -

* Values correspond to the proposed 1075 incremental cancer risk
levels for human health protection as discussed in Appendix F.

t Exceeds the 105 human health criterion.
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methylene chloride. Three compounds in ground water (trichloroethane, vinyl
chloride, and mercury) and one compound in surface water (chloroform) were
observed at between 1 and 10 times their 10~ human health criteria.

Several compounds attributed to the French Limited site were found below the

criteria levels in both ground water and surface water.

A summary of the observed metals contamination and the Primary Drinking Water
Standards (see Appendix F) is presented in Table 5-5. No metals were observed

above the drinking water standards.

The high concentrations of groundwater contamination were found in shallow
wells along the south side of the French Limited main pit. If the sludges in
the main pit causing this contamination are left in an uncontrolied stéte for
long periods of time (i.e. decades), shallow ground waters further removed from
the French Limited site will become contaminated at levels exceeding the

current human health criteria.

No contamination criteria exist for soils and sediments. However, the high
levels of sediment contamination observed in the main pit and in the slough
between the main pit and U.S. Highway 90 are exposed to large natural
dispersion forces (chiefly floods). Significant health risks would be created

if these sludges and sediments were disturbed in an uncontrolled fashion.
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‘Table 5-5. Drinking Water Standards for Metals
(All Units in ug/l or ppb)

Highest Observed Levels

N _ Drinking Water Ground Surface
Parameter Standard Water - Water
- Chrowium 50 26 11
- Copper _ 1,000 7.6 6.6
: !_iercury 2 0.7 0.3
" Lead . 50 . 5.9 —

. Zinc 5,000 49.5 17.9
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Nobember 28, 1980. Washington, D.C.
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APPENDIX A

Aerial Photo of Site Vicinity
and Site Boundary Map
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APPENDIX B
Well Logs
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Actual subsurface conditions are
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UNIFIED SOIL CLASSIFICATION SYSTEM

KEY TO TEST DATA

MAJOR DIVISIONS

TYPICAL NAMES

COARSE-GRAINED SOILS
MORE THAN HALY IS LARGER THAN 200 SEVE

—"Undisturbed” Sempls SA

= Standard Penatretion
Test Semple

Lt = Liqud Limt (in %)
PL = Plastic LimR (in %)

Pt = Plosticity index(in %)
$G ™ Specific Grevity

= Sieve Analysis

"MA  — Sleve Analysis w Hydrometer
PERM
PID

- Permeabiilty

= Photo lonization Detector (ppm)

Blows/foot — refers to SPT "N" volue

Remold =~ Sample remolded prior to testing

- % Flines mmg“zoo

plove

CLEAN GRAVELS f WELL GRADED GRAVELS, SAAVEL . SAND MXTINES
WITH LITTLE OR X
GRAVELS NO FINES POORLY QRADED GRAVELS, BRAVEL - SAND
=72 ] ixtumes
leoml olle'm" “m’t; - SLTY GRAVELS, POORLY GRADED SRAVEL - BANO.
(S LARGER THAN | SMAVELS wiTH MY mxTUNES
NO. 4 SIEVE SIZE OVER i2% FINES 6C QLAYEY GRAVELS, POOALY SRADED SRAVEL.SAMD.
7] cuar mxcruees
CLEAN SANDS WELL SRADED SANDS, ORAVELLY SANDS
SANDS WITH LITTLE OR
NO FINES POORLY GRADED SANDS, GRAVELLY SANOS
COARSE FRACTION SLTY SANDS, POORLY GRADED SAND.SILT
IS SMALLER THAN | SANDS WITH EEJE| xRS
NO.4 SEVE WIZE | OVER 12% FINES sc b 7 ,;:] CLAYEY SANDS, POORLY GRADED SAND - CLAY
A7 wxrones

FINE-GRAINED SOILS
MORE THAN HALF 18 SMALLER THAN #200 SIEVE

SLTS AND CLAYS
LIQUID LIMT LESS THAN S0

SILTS AND CLAYS
LIGUID LIMIT GREATER THAN 30

HIGHLY ORGANIC SOILS

ML RLOR, SLTY OR CLAYEY FWE SANCE, OR
QLAYEY SLTS WITH SLISHT
MIORGANC CLATS OF LOW TO MEOIM MLASTICITY,
cL / :“mv CLAYS, SANDY CLAYS, SLTY CLAYS,
oL OMSANC CLAYS AND ORGANC LYY CLAYS OF
LOW PLASTICITY
M MORGANIC SILTS, BCACEOUS OR DIATOMACIOUS .
FINT SANDY OR SLYY SORS, ELASTIC LTS
cH 7/ FORANC CLATS OF MON MLASTICITY,
4-n‘rm R
on V7] onwmc aars or wevwm 1o men rasmem,
7771 oneamc surs -
Pt | pear amo omHER oy oneame sovs

MOTES

These Netes Are Applicedle Te All
Doring ond/or Test Pit Log Plates in
This Meport.

1. Elevations refer to Mean Sea Level Datum (1963)

2, Undisturbed Samples consisted of hydralically pushed 3-inch diameter

© Shelby Tubes and driven 3-inch 0D x 2.5-inch 1D Split Spoon Samplers.
A 140 b, hamwer falling 30-inches was used to drive the Split Spoon
2.3132' Blow counts were converted to SPT "N® valves by multiplying

. by 0,56, L .

3. Standurd Penetration Test 1s the mumber of blows required to drive &
2-1inch 00 by 1.3 inch 1D Split Spoon Sampler 12-inches using a 140-1d,
harmer falling 30 fnches, . .

4, Borings were drilled with a 4-inch. dismeter fishtail bit.

nm

SOIL CLASSIFICATION CHART

- AND KEY TO TEST DATA
. N French Limited Site BS
:6013.009.12 wihs s /0y

0€£L90




[tEL90

-— - = -
_§, ] 5% ; E g Equipment___Auger/Rotary Hash é 2!;. g g
e g 2 »t § Elevation_31.8_feet pate__4/6/8) o 2% 9 g
Laboratory Tests & @ §‘§ 58 0 Laboratory Tests = 28 38 ‘% (Continuation of Log)
BROWN SILTY CLAY (CH) - T a—
A stitf, wet
LIGHT BROWN AND RED CLAY (CH) ' : i " RED=-BROWN CLAY (CH)
5 very stiff, wet. “ _ very stiff, saturated
5~ o
45 End of Boring - 44.5 feet
. E-1ogged boring prior to reaming.
i3 LIGHT BROWN SAMD (SP) Reamed boring with 8-inch bit to
st SN | e iy e e
L . : .
104 sems 50 15 to 45 feet. Sand backfill from
H LIGHT BROWN SILTY SAND (SM) 7 to 45 feet.
redium dense, moist, fine-grained ,
26 ‘_
15 : 55 -
some clayey sand seams at 18 feet,
23 saturated below 17 feet:
20 LIGHT BROWK AND GRAY CLAY (CH) 60
very stiff, saturated
25 65 -
LIGHT BROWN SILTY SAND (sM)
: medium dense, saturated
30~ 70
» _some clay semns at 33 feet ,
35~ ‘ s
ety awsen Avwoitetes "LOQ OF BORING B1 / GW1 et
. B"'I'u"'"“-l |'°'°°""| . oo 77 [French Ulnfted Stte
: _:ac T - Crosdy, Texas B6

AT AORE
S 013,008,120 - o Apap s/ay .
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0~ 0 , . . e
CLAY (CH . RSN B I LT R A 1 ARE R
74 CLAY (CH b "ﬁl - Tt _,—p"-H% ;
¢ . g : H I L]
:| SAND (SP) —— S ; L : AFRESESE
o 1 SILTY SAND (SM) ——= S T : > T
20" [l 20470 s, HRan,
IE 74 cay (o) - AR AREEE S ST
o HE] SILTY SAND (SK) L A ; THTh
8 ' , J' = j., [ T " T 10
: 1 ! =3
EE3: g o o e S AR B L
401 |33 404+ = T ; -
44 4 CLAY (CH) — T +H -
8 4 0 8 16
SELF POTENTIAL SINGLE POTNT
(millivolts) RESISTANCE
(ohms)
NOTES:
1. Self Potential Run
In Positive Mode
% Harding Lawson Assoclates GEOPHYSICAL LOG OF B1/GW1 PLATE
French Limited Site B7
Crosby, Texas
JOB NUMBER APPROVED REVISED OTE

ONTE
6013,009.12 7P /ey




D
(aop ]
_% gg § s 3 Equipment__Muger/Rotary Vash é g!'g g g _} o -
N gg & § g Elevation_17.6 feet Date__4/7/83 Labor T = §§ 3 § a3 {Continuation of Log) 2
T bt - atory Tests a _
Laboratory Tests ° DARK GRAY CLAYEY SAND (5C) 40 w
Yoose, moist
LIGHT BROWN SAND (SP)
21 medium dense, wet, fine ¢ fonal
medium gnin;d. trace :ﬂ: 19.2 107 occasional stity sand Yayers
5 - 45
LIGHT GRAY SANDY CLAY (Ch) : A uan’sm smt’wtsuz gn)
ver, se, saturated, non-
: Stiff, wt SA(-#20051%) <1 & plastic, trace clay, fine grained
, $6=2.66
10 ~ 50
fncressed sand content at 12 feet
SA(-#200+46%) <1 ' LIGHT GRAY SILTY SAND {sm) Perm Ke1.2 x 10°° 50/6° 18.3 108
medivm dense, satursted, trace clay, (Remo1d)
15 ~ fine grained 55 A
: RED-BROWN CLAY (CH)
very stiff, saturated,
LLeS6 slickensided
L}
a pLa27 2.6 98
20~ PI=29 60~
LIGHT GRAY AND YELLOW SANDY CLAY {cL)
very stiff, saturated color changes to gray with some
LL=35 sil1t lenses
PL=17 <} 14,5 14
PI=18 25 65
slightly sandy at 28 feet
22.9 9
30 70 -
el Ry -
. -logged boring prior to resming.
RED-BROWN CLAY '(CH) Reswed boring with S-inch bit
LL=69 very stiff, saturated, blocky, to 58 feet. Installed 4-inch
P1=37 T ] sand becarivied trom 36t
color chan '_s"id'-’l'iéht" gray and b '
yellow It:gg feet, slightly sandy, *
0 osgc:sioml ‘siity sand.seams below- - . 8'0'-J _
eet. o ' - i it
' © LOG OF BORING B2 7 GW2 L

French Limited Site
" Crosby, Texas.

B8

mEeE=
UM

B Co
s/ey i

___6013,009,.12

_p1Pr




pECLI0

r { I r { | I I | { I L
0 CLAYEY SAND (SC) or pmas T > . -
SAD (SP) ' e = }
CLAY (cH) sl T uhan aan b nss
M stuTy smwo (s) e
20 ¢4 é + << -
0 % CLAY (CL) 2 - 1 1':
- / [T i 4"‘. T T
& 7 oy pa maee) wmarn s +
- 7% CLAY (CH) unmn § Wiy 040k el i
7 ] R
wif % SAND SEAMS g0 Ha— :;_‘ A et n M 5
bt Ny A . T
(=) 1 11 -l H 5 HE N | 1
7 SANDY SILT (M) samduAtna it :
60+ ? 60 forATis o ! 1 }
/) S -
70+ 70 |- - L:L: ~+ T : T r
12 8 [ ( ] 16 24 2
SELF POTENTIAL SINGLE POINT
(millivolts) RESISTANCE
{ohms)
NOTES:
t. Self Potentit] Run
In Positive Mode
| Hordingl Aveost GEDPHYSICAL-LOG OF A B2/GW2 n

A ' & Gosphpuiciory

rench Limited Site
rosby, ‘_lexu

——y— ———
SPOAD 1]

JOR AR
£013,009.12 14714 s/t




( ( { [ [ ( [ [ | I | | | I [ f
— : =
" F ] = - -~ e
g § g‘.g' > & é Equipment_fuger/Ratary Vash___ é g s% % £ -1
Y 22 3 e e $ of o
e > § 3 Elevation_11.2 feet Date_4/14/83 a ! )
Lavorstory Tests ) is o¢§ 0 GRAY cinvzv SAND (SC) Laboratory Tests < 8 §‘§ g§ 40 {ContimistionofLod V)
medium dense, moist 1
LIGHT BROWN SAND (SP)
1 13 uﬁ ? n.r:a‘tunted.
:ftn Some ¢1 ycy":md sems 1.5
at 3 feet 45—
SGs2.65
SA(-#200+5%) 1% 1.2 17.0 109
50
. .3 RED-BROWN CLAY (CH)
?;::‘n m.o x 10 42 17.6 102 2.0 26.7 92 very stiff, saturated
55
End of Boring - 55 feet
with some gravel ‘seams with Rea;;dfbo:iqg "':"1?'1"5"1“:
1 so/7" trace clay below 18 feet :‘i’unte:elﬁc vlv:g‘lltoeﬂ-;e::.
. 80 Screened from 7 to 27 feet, Sand
7 backf{1l from 5 feet to 27 feet.
Well gamma logged after completion
SA(-#200=3X%) 1 48
65-
LIGHT GRAY SANDY SILT (M.)
medium dense, saturated,
non-plastic, trace clay,
1.5 J .fine graine
30 70 -
1 15.3 112 _H .
35 75+
1 19.0 101 j .
40 L . 80 -
" soetate LOG OF BORING B3 / GW3 narg
"m' "‘,,,";Wm French Linited Site
“_3 7 Crosby, Texas B1O
- 6013,009,]12- MM S:/l/
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100

e
.
M
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50

NATURAL GAMMA
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. Engineers, Geologists French Limited Site
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Equipment___Auger/Rotary Hash
Elevation_16.8 feet pDate_4/7/83

PID (ppm)
Density (pcf)

LY
Qa
E
o
(7]

Blows/foot
Moisture
Content (%)

Dry

Laboratory Tests

o Depth (ft)

741 BROMN SANDY CLAY (CL)
medium stiff, wet, with roots

BROWN-GRAY SILTY SAND (SM)
loose, wet

BROWN CLAY (CH)
stiff, wet, trace sand

LIGHT GRAY AND YELLOW BROWN
SANDY CLAY (CL)
stiff, wet

—_ekE

10

LIGHT BROWN AND GRAY CLAY ‘(CH)
very stiff, saturated, with
some clacareous nodules,
slickensided

groundwater seepage at‘i3ﬁ;€§£:7

color changes to red-brown
at 18 feet

\ 18.1 108
24 15

some interbedded fine-grained
silty sand seams at 23 feet

RAIIIIIITIIIIUNINNN

20
14,8 112 E
25
LL=33
PL=17 .

PI=16 s <1 16.8 111 z
Perm K=3.5 x 10 308

LIGHT GRAY AND YELLOW SILTY
CLAY (CL)

very stiff, saturated

LIGHT GRAY SILT (ML)
medium. dense, saturated, non-
plastic, with some clayey

SA(-#200=96%) / 23 sand seams

E-logged boring prior to reaming. 35
Reamed boring with 8-ipch bit to

39 feet. Installed 4-inch diameter
PVC well to 39 feet. Screened from
9 to 39 feet. Sand backfill from

8 to 39 feet. 29 —

RED-BROWN LIGHT GRAY SANDY
CLAY (CH)
very stiff, saturated

40 K7 End of Boring - 40 feet

Harding Lawson Assoclates LOG OF BORING B4 / Gw4 PLATE

Engineers, Geologists French Limited Site 2
& Geophysicisls Crosby, Texas

JOB NUMBER APPROVED ’ DATE REVISED OATE

6013,009.12 PN /8¢
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- 'SANDY CLAY (CL e
°7T B3 s sm & e 5
/, CLAY (CH) e B B L O B - T
- SANDY CLAY (CL) o LA s +-
) 74 N A , = '
- / CLAY (CH) i ‘—Ll‘T { ui! 17 : : | . :
20--?&/ 20 s T R EERRE R
o I R « 4 H . 1 B : . . ] ; -
a é : ' A ! : T l d-i
' SILTY CLAY (CL) . ; Dy g T I
SILT (ML) A - B REEBERERS
frol B2t swov cuav ten o LT e T RS P
8 4 0 8. . 16 .
SELF POTENTIAL SINGLE POINT
(millivolts) RESISTANCE
(ohms)
NOTES:
1. Self Potential Run
In Positive Mode.
Y Harding Lawson Assoclates GEOPHYSICAL LOG OF B4/GW4 PLATE
French Limited Site B13
Crosby, Texas
JOR NUMBER APPROVED MEVISED DTE

e
6013,009.12 PP s/8yY
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Equipment Auger/Rotary Wash
Elevation_12.6 feet pate 4/11/83

775 BROWN CLAYEY SAND (SC)
7K loose, wet
:i|§ LIGHT BROWN SAND (SP-SM)

medium dense, saturated, trace
SA(-#200=9%) 4 12 19.1 116 i si1t, fine-medium grained
Perm K=1.7 x 10 FHAE

Moisture
Content (%)
Density (pct

Ory

~ PID (ppm)
Blows/foot

o Depth (it)
Sample

Laboratory Tests

slightly clayey at 8 feet
0.5 1

some clayey sand seams at
13 feet

3 becomes more coarse grafined
151 FEEl]  at 15 feet

<]l 10

SA(-#200=2%) 1 14
20+

000900000400 000r 90000 8Res

RED-BROWN AND LIGHT GRAY CLAY (CH)
stiff, saturated, slickensided
<l

25-

LIGHT GRAY SANDY CLAY (CL)
stiff, saturated, with
some clayey sand layers

d of Boring - 30 feet
Egamed bor'lng with 8-inch

bit to 25 feet. Installed
&4-inch diameter PYC well to
25 feet. Screened from 5 to

35- 25 feet. Sand backfill from
4§ to 25 feet.

NN

MA(-#200=73%) 5 <] 16.3 104
Perm K=9.6 x 10~ 30

404
E Harding Lawson Assoclates LOG OF BORING B5 / GWS PLATE
DRAWN
M

Engineers, Geologists French Limited Site B 1 4
& Geophysicists Crosb_y, Texas

JOB NUMBER APPROVED DAY REVISED DATE
s/8y

6013,009.12 MP M
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{ { [ { | [ { { [ | I ! | I I | |
-— b3 S — - s
é 8 g% 'E Z— Equipment___Auger/Rotary Wash - g!'_: §~ E
2 3 §§ k3 £a Elevation 13,9 feet pate_4/12/83 _ E 3‘% ag § a3 (Continuation of Log)
Laboratory Tests o %9 : Laboratory Tests a @& 68 40=
’ cm'#nnv gw {=]] LIGHT GRAY SANDY SILT (M.)
st o R
l wedium dense, saturated,
N SA(-#200+50%) 1 non=-plastic,fine gratned
0.6 20.1 97 s / Perm £a2.7 x 10-3 ‘5-
I/ 7 RED-BROWN CLAY (CH)
21.3 100 ;: / 'ﬁt-gi 279 o4 . / very stiff, saturated, blocky
10 I/ Ple3l 50 I%
é / with some fine grained sfity sand
0 E LIGHT GRAY SILTY SAND' (SH) . / 1aminations below 53 feet
15 I pedivm d:ns:. saturated, 55 /
fine grained
7] LIGHT GRAY CLAYEY SAND (SC) / color changes to gray-brown
1 I turated, fine : / ges to gray
,;;,r; _ g‘r"ol!l:'ed,“ urated, fin \ N3 8 i / increased sil1t content
,/ decreased clay content, medium /
/_/?.G) 10 ‘g dense, some gravel, some odor 1 ) /
25- at 23 feet 65 / sand seam 65 to 67 feet
/ RED-BROWN CLAY (CH) [7/] LIGHT GRAY-GREEN SANDY CLAY (CH)
very stiff, saturated, blocky,
0 1.9 9} % . with some ;ﬂt and sn:d 1aminations 1 % very stiff, saturated
a7 217
7. 7.
’ L P R ROWN AND L]
% LIBNT GRAY AND YELLOW SANDY CLAY (CL) ) ? ‘&3, stiff to ﬁguﬂ:t&:{egfu)
1 vary stiff, saturated, with LL=56 1 23.0 -101 - slickenside, with calcareous
‘some clayey sand semms PLe=24 - T nodules
3s / Ple32 5 /
, ?:’f" "LIGHT GRAY -CLAYEY SAND.(SC) / -
1 '. - wedium dense, saturated 1. - RAA
4ol ) ST eo W) . .
. : Rty Lawson Aivoctates . "LOG OF:BORING B6 / GW6 e
’  Englnters, Geclogiets “ French Limited Site
@" " Crosby, Texas B15
R — — -
m : 6013,009,12 r1PM1 /7y




clayey sand seams

End of Poring « 154, 5feet
E-1ogged boring prior to remming.
Reamed boring with 8-inch-bit to 145

feet. Installed 4-inch diamater PYC
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23.2 99
silty sand layer at 84 feet 2.8
RED=BROWN CLAY (CH)
very stiff to hard, saturated,
slickensided with some fine
grained siity sand laminations L'?-'Ifmsim?.ﬁﬂm
<1 some siit, fine grnn;d
GRAY SANDY SILT (ML)
" dense, saturated, fine grained .
SA(-1200+87%) non-piastic, some silt ayers ) 5075
2
100+
y’
S6=2.67
LL=48 18 30.2 9 BLUE-GRAY CLAY (CL) : 10 25/1*
PL=220 ! / stiff, saturated SA(-#200=15%) /
P1=28 %
w1
/2 LIGHT GRAY MD TELLOY SANDY CLAY (1) lacreased clay content with some
- e
2 é very stiff, saturated, with some 2 ag at153 est ’
%

Tv€L490

well to 142 feet, Screened from 127 to
reo= ‘142 feat. Sand backfill from 116 to
i . -~ 145-feet. Well plugged on 4-12-84,
BE Merding Lawsen Assscirtes LOG OF BORING B6 / GW6 narg
A Sy French Linited Site B16
i Crosby, Texas
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e £ Eg > é’ 2 3 Elevation 15,0 feet pate__4/5/83 =] % §§ *5 § (Continuation of Log)
Laboratory Tests e B 2 9 Laboratory Tests > B °° a0y
GRAY CLAYEY sAMD (SC)
loose, moist, with some clay
pockets 5 /
LIGHT BROWN SAND (SP) Perm K=6.6 x 10~ 18.8 106 . chemical odor at 44 feet
54 loose, wet, with some clayey SA(-#200=57%) 45
::v‘\d s:als. fine-grained, saturated
ow &4 feet
becomes medium dense at 8 feet / “3;3;0;";'1%?'sfmnea
12 LL=76 33.2 8
PLe25 50
PI=5) «
becomes dense at 12 feet : t
= -3 10 fine to mediym grained, some / some stity sand laminations a
Perm K=8.0 x 10 37 1.8 106 fine grained gravel seams below 53 feet
(Remo1d) 13 feet, 55 End of Boring - 55 feet
E-1ogged boring.
Backfilled to surface with cement/
' bentonite slurry.
SA(-#200=4%) color changed-to gr
562,65 “ v 60~
trace of clay at 23 feet
38
65+
SA(-#200x3%) 51
707
LIGHT ERAY SANDY CLAY (CL)
s%iff. ut:r:ted. with
3 106 clayey sand lenses
19 75

60

LOG OF BORING B7

French Limited Site
‘Crosby, Texas
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= o~ a =
E % gg :2: :f-:é Equipment Auger/Rotary Wash
= % ég gg: & &  Elevation_17.5_feet pate 4/8/83
Laboratory Tests > 0
LIGHT BROWN SAND (SP)
NOTE:
5-
B2/6W2 was drilled 20 feet from
GW7. See B2/GW2 for detailed 7 LIGHT GRAY SANDY CLAY (CH)
description of subsurface strata. /
10- z
15417717
[i| LIGHT GRAY SILTY SAND (SM)
204 [3i
) LIGHT GRAY AND YELLOW SANDY CLAY
/ (CH)
8 S
05, End of Boring - 24.0 feet .
Boring drilled with 8-inch bit
to 24.0 feet. Installed &-inch
diameter PVC well to 24 feet.
Screened from 14 to 24 feet.
Sand backfill from 24 to 12 feet.
30-
35-
40.
Harding Lawson Assoclates LOG OF BORING GW7 PLATE
Engineers, Geologists French Limited Site 20
E & Geophysicists Crosby, Texas B

DRAWN JOB NUMBER APPROVED DATE REVISED OATE
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£ = — = € _
g 3 £z ‘E 4 -é Equipment____Muger/Rotary Wash L g !% .E E
- ] — -] -
) g 25 8 2 3 Elevation_15:9 feet pate_ 4/5/83 e ¥ 3z § Continuation of L
Laboratory Tests e 28 83 0 : Laboratory Tests c 8 3832 g 40 2 (Continuation of tea
/] LIGHT BROWN CLAYEY SAMD (SC) LL=29
24 Toose, moist, fi1) R [ GRAY CLAY (CL)
| LIGHT BROWN SILTY SAMD (SM) perm K= -8 very stiff, saturated
? B erm K=7,0 x 10
{ loose, wet, with some gray <1 17.5 117
5 (33 clay sesms and some dark gray .
H sty sand seans, fine grained 45+
E color changes to gray, medium LIGHT GRAY SANDY CLAY (CL)
SA(-#200=20%) 23 dense < é :ﬂff. :lt:nted, with some
SG=2. 66 ] yey sand seams
10 H
s End of Boring - 50 feet
. -logged boring
LIGHT GRAY CLAYEY SAND {SC) g Backfilled to surface with cement/
L5 11 7 loose to medium dense, saturated,: bentonite slurry.
. 7] fine grained .
154 F s . 55
a5 1 LIGHT GRAY SAND (SP)
] dense; saturated, fine-grained
60-
occasional clay lense and some
40 darker gray layers at 23 feet
65-
35 ¢layey gravel sesm at ié feet
70~
1 LIGHT GRAY SANDY SILT (M)
dense, saturated, fine grained sand,
trace clay
.;\a(scggo-mz) '
* 35~ _ 75-J
w . | | sl |
NEEE . Merding Laweon Associstes LOQ OF BORING B8 mart
'} Enoineens, Geologiss French Limited Site
b Geootyaicisny Crosby, Texas B 2 1
OB WOWBER APPROVD “OATE WVIIE -2\ S
6013,009,12 21PM /6y
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R cavey sap i . ——+ L] -
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20 1= 2 smo (sP) 9 T [ : = it 7
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ol () 16 12 8 8 16
1 SELF POTENTIAL SINGLE POINT
77 i (millivolts) RESISTANCE
7] smioy cLaY (cL) {ohms)
60 JL
NOTES:

1. Self Potential Run
In Positive Mode
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D
oy
- - § = - . -— ; (=4 = '-u_!
_% g s‘g g ;:' ; Equipment___Muger/Rotary Wash é -3 ;E § s g )
a Z gg Eg 3 Elevation 15,9 feet pate_4/5/83 o § gg EE g (Continuation ot Log) N1
Laboratory Tests o = 0 Laboratory Tests o 60 404 fe'e)
ot stiff, wet
Pl-27 with some sand layers at
d 3 feet
LIGHT BROWN SILTY SAND (SM)
5+ loose, saturated, fine grained 45+
color change to 1ight gray, some
chemical odor at 9 feet dark clay lminatigns. some
15 8 20 yellow stains at 48 feet
10+ 50 - strong chemical odor at 50 feet
LIGHT GRAY SILTY SAND (SM)
lgose, saturated, fine grained
MA(-#200=24%)
$G=2.59 15 55+
il LIGHT GRAY SAND (SP) Perm Ke2.5 x 10'7 GRAY CLAY (CL)
80 dense, saturated, fine grained LL=42 10 very stiff, saturated,
PL=20 slickensided, with sand lenses,
20 PI=22 SOJ strong chemical odor
End of Boring - 59 feet
E~-logged boring,
with some fine grained gravel Backf{lled with cement/bentonite
SA(-#200234%) 50 seams, well-graded silty sand slurry.
at 23 feet '
25 . 651
- becomes medfum dense at 28 feet
30 70 <
LIGHT GRAY CLAYEY SAND (SC)
medium dense, saturated,
fine grained, with soma sandy
35 clay pockets 75 ﬂ
DARK GRAY SILTY SAMD (SM)
SA(-#200=12%) 1 Toose, saturated, fine -grained,
40 some chemical odor o 80
Pardteg Lavwsen Aseoctates LOG OF BORING .89 nate
Geologws French Limfted Site B 2 3
Crosby, Texas
— - LT g — R =
- 6013,009.12 i /Y
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o ] saNpY CLAY (cL) O Py r e
. SILTY SAND (SM) ; ?\f : | : : ;J: 7 T tL. i - : L
| SILTY SAND (SM) - A 11 NS - aEN
: K- I ¥ s 1 T s
- L = r ! H o ‘ L1
o S P 1 ] T e}
Q : [ L [ L] ] - 4.y <1
Y il e WO ] " T 1
- L T :
E [F57] CLAYEY SAND (sC) S L T
il 76 H ey N :
s04° SILTY SAND (SM) a0 1 et L . B
|1 SCATE R A 1 HIl
I 1 i S ENEN] N Lo
] N b ¢ 3
- r L I I ) A ] ' . .
35 52 iy = i 1L
ol A () 8 4 0 8 16
SELF POTENTIAL SINGLE POINT
(millivolts) RESISTANCE
(ohms)
NOTES :
1. Self Potential Run
In Positive Mode
| HardingLawson Assoclates GEOPHYSICAL LOG OF B9

Crosby, Texas
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French Limited Site 824
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T = £ § =
E é g‘.g ;; :5:_:6 Equipment __Auger/Rotary Wash
52 @
o & 35 25 && Elevation_10.1 feet pate 4/11/83
a m 28 (aYa
Laboratory Tests 0
GRAY CLAY (CH)
stiff, saturated
Z41 LIGHT GRAY SANDY SILT (ML)
loose, saturated, fine grained
5
SA(~-200=65%) 1
Non-P]ast_ic_ 10
L
it LIGHT GRAY SILTY SAND (SM)
i Toose, saturated, some
0.5 3 wood fragments, trace clay,
154 fine grained
SA(-#200=19%) 7 20.2 101 3HH
Perm K=2.2 x 10°° oo FiE
(Remold) HEE
1.2 8 7/} LIGHT BROWN AND GRAY CLAY (CH)
254 stiff, saturated
] 0.0 30.6 90
PI=43 30-
0.5 ity LIGHT BROWN SAND (SP)
35 323 medium dense, saturated, fine
grained
End of Boring --35 feet
Backfilled with cement/
bentonite slurry.
40
Harding Lawson Assoclates LOG OF BORING B10 - PATE
Engineers, Geologists French Limited Site Bz 5
& Geophysicists Crosby, ‘Texas
DRAWN JOB NUMBER APPROVED DATE REVISED DATE

I 6013,009.12 HPM /8y
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Equipment Auger/Rotary Wash
Elevation__14.1 feet pate_4/5/83

GRAY-BROWN CLAY (CH) )
stiff, moist, some tarlike

deposits
DARK GRAY CLAYEY SAND (SC)
loose, wet, with clay

Density (pcf)

PID (pgm)
Blows/foot
Moisture
Content (%)

Dry

o Depth (it)
Sample

Laboratory Tests

| GRAY AND BROWN CLAYEY SAND (SC)
i medium dense, saturated,
10 5 with sandy clay pockets

5 LIGHT GRAY SAND (SP)
: medium dense, saturated,

SA(=200=4%) 17 meqium-fine grained

154 |

with some sandy clay seams,
becomes dense at 18 feet
201

some chemical odor
at 23 feet

25-

some gravelty silty sand seams

SA{-200=41%) 37 at 28 feet

30+

RED-BROWN CLAY (CH)
very stiff, saturated
with interbedded silty sand
seams below 33 feet

End of Boring - 40 feet

E-logged boring’ _
Backfilled with a cement/bentonit
.slurry 1

0 18.6 110

a0k
E Harding Lawson Assoclates LOG OF BOR'NG B11 PLATE
-3

Engineers, Geologists French Limited Site B 2 6
& Geophysicists , Crosby, Texas

JOB NUMBER APPROVED DATE REVISED DATE

DRAWN
N 6013,009.12 12207 s/2¥
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03 CLAY (CH) 0 T

,: 4: (1 i I ’ i g 1
4] CLAYEY SAND (SC) +| s w s, ?ii HHHT i
21 CLAYEY SAND (SC) N o N R -
<+ Tietcd TS NS 1 il l M .r-v
lswoon e
201 - 20 |r——g—— i
& e L e ] W A S
u i A S o B et
- , AR RN NN Ry e
404 j 40 |+ — ? ; : i ::“'“' .
8 4 0 I
SELF POTENTIAL SINGLE POINT
(millivolts) RESISTANCE

NOTES:

1. Self Potential Run
In Positive Mode

-{ohms)

¥ Harding Lawson Assoclistss GEOPHYSICAL LOG B11
French Limited Site
Crosby, Texas

B27

JOB MUIMBER APTROVED

DATE
6013,009.12 AMELT s/8y
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§ §e %
§ ;E > s é Equipment Rotary Wash 2‘:_!. % &;. ;
El £ R £
H ag =_-§ .§ &  Elevation..11.50 _ _pate_11/9/83 '—Sgo |4 8 {Continuation of Log)
Laboratory Tests & 20 &0 g Laboratory Tests 28 58 e
274 0-3" DARK GRAY CLAYEY SAND (SC) WITH
%77 ABUNDANT ORGANICS TOPSOII))
771 LIGHT GRAY SILTY SAND {SM
774 medium dense, wet, fine grained
SHEA Lo eray sao (s7) 454
medium dense to dense, wet, fine
to medium grained LIGHT BROWN SILTY.SAND (Si)
6 very dense, saturated, with
30 10 becomes coarser with depth 50 organic odor, fine grained
15 4 55 !
4 LIGHT GRAY SAND (SP)
dense, saturated, fine to medium
grained
23 45 SILTY CLAY (CL)
20 medfum dense at 20 feet 60 very stiff, saturated
A RED BROWN CLAY (CH)
stiff to very stiff, saturated
25 65-1
BLUE GRAY AND RED SILTY CLAY (CL)
red and gray sandy silt seam at 27 very stiff, saturated
to 28 feet
30 44 70 -
, RED BROWN SILTY SAND (SM)
35 75'4 saturated
LIGHT GRAY AND WHITE SILTY SAND (SM)
very dense, saturated
RED BROWN SANDY SILT {M.)
J 76 ‘ very dense, saturated
40 go-Di!H
= Maréing Lawsen Assestetes LOG OF BORING GW12 Lo
\. - Engeers, Gétiogwss French Limited Site
4 Geoohyricaty Crosby, Texas B 2 8
AWN T L N <71 o DAl = s oA
M $013,009.12 MpP s /8f

£GEL30




¥GEL90

- - = %
g 3% = k] gr_._. 2=,
Ei? R 2=§5§§L
& K "
£8 X .E ot 5 2 & { Continuation of Log )
( Continuotion of Log)
Loborotory Tests 3 ‘53 a§ Loboroiory Tests 120
BLUE GRAY SANDY SILT (M)
very dense, saturated
Boring drilled to 62 feet :
with 4-inch bit for sampling, 125+
85+ Boring then sugered to 62
feet with 8-inch bit. Casing
set to 65 feet. Boring
advanced 62 to 155 feet with
4-inch bit for samgling. Boring % BLUE.GRQY st“(t.':‘Pr).“d f1ne to
. very dense, »
54 RED BROWN SILTY CLAY (CL) ;..‘::c;ug:?d }:sﬁn::':-?::: i medium grained, with occasfonal
very stiff, saturated PVC wel) to 155 feet. Screened silty clay lenses
‘from 132 to 152 feet. Sand
backfi1l 124 to 152 feet.
Bentonite seal from 122.5 to
124 feet, Sand bentonite grout 1354
954 from 0 to 122.5 feet,
65——')
BLUE GRAY CLAY {CH)
very stiff, saturated 85
21 1004
1054 1451
BLUE GRAY SILTY CLAY (C0)
very stiff to hard, saturated
100+
4 10m 150+
e End of Boring - 155 feet
115 —— P . e—
sand lenses at 118 feet
73 120 more silty at 120 feet . 160
N Merdiag Liwsen Assosioh - LOG OF BORING GW12
{ Enpreers. Geowoges French Limited Site
c'&';:mn Crosby, Texas
‘mh— T Tt BIveiL

6013.009.12 APM sy
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s _ g 3=
E" g g:é v % Equipment Rotary Wash
- O 2 = a .
£e2 2 %§ > 0 & Elevation _11.6 Date 11/10/83
Laboratory Tests &£a& = =© €€ o
i LIGHT BROWN SILTY SAND (SM)
s itk
104 [
154 H
20~
‘ LIGHT GRAY SANDY CLAY (CL)
254 End of Boring - 24 feet
Boring drilled with 4-inch bit
to 24 feet. Installed 2-inch
diameter PVC well to 24 feet.
Screened from 4 to 24 feet. Sand
30~ backfill from 4 to 24 feet.
35+
40-
Harding Lawson Assoclates LOG OF BOR'NG Gw13 e 2%

Engmeers, Geologsis French Limited Site B 3 0
& Geophysicists Crosby, Texas

DRANN SR NMBER AEPRL 44 ] Datg HE v:SED Catt

6013,009.12 7M1 RVLI4
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ﬁ.‘t ? S =
%.. g o= 8 = € Equipment —_Rotary Wash
$£5 % 28 $ 8 E
- $22 £ 25 2E 883 Elevaton L3 Date _11/9/63
Laboratory Tests &£& @ =20 006 .
//] DARK GRAY SANDY CLAY (CL)
/ MEDIUM GRAY SANDY CLAY (CL)
10~ ﬁ LIGHT GRAY SAND (SP)
{ fing to medium grained
End of Boring - 25 feet
Boring drilled with 4-inch bit
to 25 feet. ‘Installed:2-inch.
diameter PVYC well to 23.5 feet.
Screened from 3.5 to 23.5 feet.
304 Sand backfill from 3.5 to 23.5
feet.
Well destroyed - not developed
or sampled
354
40
Harding Lawgon Assoclates LOG OF BOR'NG GW14 TLAT
Engineers Gealogrsts French Limited Site B 31
& GeophysiCists Crosby. Texas
e N MEER 2PPRC I Tave —REVSED AT

6013,009.12 MPM 5;/2 y
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© Deoth (1)

Equipment __Rotary Wash
Elevation 1.9 Date _12/12/83

%
/
sﬂ%
7

104

20

DARK GRAY SANDY CLAY (CL)

DARK GRAY CLAYEY SILT (ML)

MEDIUM GRAY SAND (SP)

MEDIUM GRAY SAND (SP)
fine to medium grained

End of Boring at 25 feet

25
Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch
diameter PVC well to 23.0 feet.
Screened from 3.0 to 23.0 feet.

30+ Sand backfill from 2.5 to 23 -
feet. Boring drilled and
piezometer installed to replace
GW-14.

35+

40

Harding Lawson Assoclates LOG OF BORING GW14 R “.et

Eng ~eerc LedtoQ S

&8 Geup*ys.cists

French Limited Site B 3 2

Crosby, Texas

5013,009.12
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E ) < =
°= 3 £
-;ég:‘: 3 gg - Elevation 13.8 Date 11/10/83
Laboratory Tests &d& -~©® =0 00 g
“DARK GRAY CLAYEY SILT (ML)
[| LIGHT BROWN SILTY SAND (SM)
5‘
10
15
20 [ MEDIUM GRAY SAND (SP)
i coarse grained
54 RED AND BROWN SILTY CLAY (CL)
05 End of Boring - 24 feet
Boring drilled with 2-inch bit
to 24 feet. Installed 2-inch
PYC to 23 feet. Screened from
3 to 23 feet. Sand backfill
from 3 to 23 feet.
30
35—
404
Harding Lawson Assoclates LOG OF BOR'NG GW15 EN

Engmeers Geologsts French Limited Site
& Geophysicrsts Crosby, Texas ' B 3 3

DRAWN Eteul2HER APPROVES: DATE HFV.SID DATE

M 6013,009.12 P19 s/4¢Y
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: P o =
:E;... § 2% § £ ‘E‘ Equipment Rotary Wash
- 3 &= Q
£ 2 gg =& 8 &  Elevation _12.5 Date .11/14/83
t ° © B = oo -
Laboratory Tests  &d 0 [ DRRK GRAY SARDY SILT (ML)
T LIGHT BROWN SILTY SAND (SM)
#H  fine grained
54
104 [t
EEL | 16HT GRAY SAND (SP) )
T fine to medium grained ‘
154 |
20—
25 End of Boring ~ 25 feet
Boring drilled with 4-inch bit
to 25 feet. ' Installed 2-inch
diameter PVC well to 23.5 feet.
Sand backfill from 3.5 to 23.5
30 feet. Screened from 3.5 to 23.5
_1 feet.
354
40-
Harding Lawson Assoclates LOG OF BOR'NG GW16 Prate
Engirwers. Geologists French Limited Site Bs 4
& Geuphysicrsts Crosb_y, Texas

106 autibi APPRC vk DATE REWNSECD [a 1313

6013,009.12 7PH S/4Y
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© z E —_
E_ 8 gz = f;; Equipment ___Rotary Wash
- =0 = Qa
%E:‘i .g %:3: b§ a3 Elevation _16.2 Date _11/14/83
Laboratory Tests && 2 = e
#i4 LIGHT GRAY SAND (SP)
1 fine to medium grained
5
104
154
20+
2511 End of Boring 25 feet
Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch
PYC well to 23 feet. Screened
from 3 to 23 feet. Sand
30- backfill from 3 to 23 feet.
35
40-
Harding Lawson Associates LOG OF BORING GW17 =2
Engineers. Geologists French Limited Site B
& Geophysicists Cr OSby, Texas 3 5
JOB NUMBE & APPROVEL DATE '.iE viStD DAt

6013,009.12 MPH s/%4
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© = s -
T g & &8 E
§: § g,g_ > £ .gl Equipment __Rotary Wash
.—: n - o ‘B
3228 25 22 &3 clevation 138 Date _11/14/83
Laboratory Tests éﬁ @ e 0
LIGHT BROWN SILTY SAND (SM)
5
104
LIGHT GRAY SAND (SP)
fine to medium grained
154
20 [
]
LIGHT GRAY SILTY SAND (SM)
with clay lenses
25171 End of Boring - 25 feet
Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch
diameter PVC well to 23.5 feet.
Screened .from 3.6 to 23.5 feet.
30+ Sand backfill from 3.5 to 23.5
feet.
35
40—
Harding Lawson Assoclates I:OG OF BORING GW18 PLATE
Erg;;e:;:s'(gggog-sis French Limited Site B 3 6
Crosby, Texas
JOb NUMBE APPROYE | DATH REWVISED GATE

6013,009.12 1 Prq s/&y
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vvvvv © - [ el
§"' § g‘-g % P § Equipment Rotary Wash .
- Do = O = Q
| 2T 5 %g >8 8 & Elevation 146 Date 11/8/83
Leboratory Tests g8 & =0 8o .
o
DARK GRAY SILTY CLAY (CL)
with some organics
LIGHT BROWN SILTY SAND (SM)
with occasional clay lenses
{ BROWN FINE SAND (SP)
LIGHT BROWN SAND (SP)
fine to medium grained
End of Boring - 23.5 feet
254 Boring drilled with 4-inch bit
to 23.5 feet. Installed 2-inch
diameter PVC well to 23.5 feet.
Screened from 3.5 to 23.5 feet.
Sand backfill from 3.5 to 23.5
304 feet.
35—
40-
Harding Lawson Associates LOG OF BORING GW19 b7t
Engineers Geologists French Limited Site B 3 7
& Geophysicists Crosby. Texas
JOB NymMat # APPROVE _ DATE REV:CED OATE

6013,009.12 APr g;[f/
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:E:'_ g E% g = -:5'5,‘ Equipment Rotary Wash
- ._u;' =] = Q
2582 § B 238 Elevation_2:0 Date _11/8/83
C 0O Q@ .
Laboratory Tests £ & @ 2(§ 6o o
LIGHT BROWN SILTY SAND (SM)
“ DARK GRAY SILTY CLAY (CL)
/ with organic odor
5 %
F6FE] LIGHT BROWN SILTY SAND (SM)
104
15+ 3 LIGHT BROWN SAND (SP)
i fine to medium grained
20 |
25 End of Boring - 25 feet
Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch.
diameter PVC well to 23 feet.
Screened from 3 to .23 feet.
30+ Sand backfill from 3 to 23 feet.
35+
40-
Harding Lawson Assoclates LOG OF BORING GW20 PLATE
Engineers. Geologists French Limited Site ' B 3 8
& Geophysicists Crosby, Texas
URAWN JOB NUMYER APPROVED OATE REV'SED OATE

AN 6013,009.12 P17 s/8Y
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© - = o
sgﬂ é .:_,_;:E' % p= %E; Equipment Rotary Wash _
sa 20 z £ :
2Ex g 2t »¢ 8 & Elevation_12:1 Date . 11/8/83
Laboratory Tests && @ =38 6o 0 :
DARK GRAY CLAY (CH)
FILL .
plastic, wood, paper, glass,
misc. refuse '
5 [//] LIGHT GRAY SANDY CLAY (CL)
/ DARK GRAY SILTY CLAY (CL)
10- é
15 [ 3] LIGHT BROWN SILTY SAND (SH)
oo 2] L1GHT BROWN SAND (SP)
fine to medium grained
5] | End of Boring - 2¢ feet
Boring drilled with 4-inch bit
to 24 feet. Installed 2-inch
diameter PVC well to 21.25 feet.
Screened from 1.25 to 21.25
feet. Sand backfill from 1.25
30- to 21.25 feet.
( @T;anoved and sealed on 4/9/84-5
35—
40-
pemweps:  Harding Lawson Assoclates LOG OF BORING GW21 sam
IPASAIEY  Eng . Geologrst 1
HL AR = B39
JOB NUWH{ B APPRODVE [ DATE Rf WSED DATE

6013,009.12 MPM s/8¥
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:'; ) S =
:E:... :8_: 2‘::: % p é Equipment Rotary Wash
2% g %g ~2 6 & Elevation___13.2  Date 11/14/83
c © o = oo
Leboratory Tests  aa 0 DARK GRAY SANDY SILT¥ CLAY (CL)
54 LIGHT GRAY SILTY CLAY (CL)
10
LIGHT GRAY CLAYEY SILT (ML)
. : LIGHT GRAY SILTY SAND (SM)
15- |
LIGHT GRAY SAND (SP)
fine to medium grained
20
25 End of Boring - 25 feet
Boring drilled with 4-inch bit
to 25 feet.. Installed 2-inch .
PVC well to 23.5 feet. Screened
from 3,5 to 23.5 feet. Sand
30— backfill from 3.5 to 23.5 feet.
35+
40-
Harding Lawson Assoclates LOG OF BOR'NG GW22 PLATE

Engineers, Geologists French Limited Site B 4 O
& Geophysicisls Crosby, Texas

I‘I:UM . &PPR  vED OATE RQEVISE DATE
6613 ,689 .12 /1/’;-1 s /8y
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2 5 & 8=
E~ % g%: > = Aé Equipment Rotary Wash
'§2:‘i H é § >5 A& & Elevation 10,7 Date _4/9/84 _
Laboratory Tests g @ o
BROWN AND GRAY CLAY (CH)
stiff, moist
Finl
DARK GRAY CLAY (CH)
stiff, wet
<3 GRAY SAND (SP) .

dense, saturated, medium to
fine graired
End of Boring - 19.5 feet
Installied 2 inch diameter PVC
well to 18 feet. Screened from
13 to 18 feet. Sand backfill
from 18 to 5 feet.

25

30

35—

40-

Harding Lawson Assoclates LOG OF BORING GW23 PLATE
Engineet:séiqe?logisls French Limited Site B 41
eopnysicists Crosby, Texas

JOB NUMBER APPROVED DATE AEVISED DATE

6013,009.12 1P s/8y
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< 8 og :g— 3 o Rotary Wash
_ ‘EC S 5% > % -éi Equipment .
: £e2 3 %g >5 8 & Elevation 1.7 Date _4/9/84
Laboratory Tests && & =2 oo ,
) DARK GRAY CLAY (CH)
stiff, saturated
54
10
15+
4 GRAY SAND (SP)
dense, saturated, medium to
20— fine grained
End of Boring - 24.5 feet
Installed 2 inch diameter PVC
well to 23 feet. Screened from
18 to 23 feet. Sand backfill
from 23 to 13 feet.
3OJ
354
40
Harding Lawson Associates LOG OF BORING GW24 PLATE
Engineers, Geologists French Limited Site B 2
& Geophysicists Crosby, Texas 4

JOB NUMBER APPROVED DATE AEVISED DATE

6013,009.12 1P _s/8Y




i

: 5.8 B £ i 3
_s: 8 gg z £ 1 Equipment_.———Rotery-Nash €~ % .é 3 £
ova R £:2 288 2133 oo owe s 35z ¢ 55§ §
g x B b
A Reading P 0 v OVA Reading 25 & 2§ gg o (Continuation of Log)
AY. (cL)
2-4 -~
2.3 GRAY SILTY SAND (SM) $!
5 loose, saturated, fine grained, JB
occasional strong odor 45
10"
lo+ 10- lo < 50_
dH OVA readings up to 250 ppm while t
2-3 154} reaming o <Sppm 55 I
occasional black oil color, denser
below 15 feet GRAYISH BROWN CLAY (CL)
: stiff, saturated, vertical
(g laminations, no odor

10* 20 I 60 Ream to 58 feet with 10-inch
diameter bit. Installed 6-inch
PYVC casing to 59 feet. Grout
annulus with cement/bentonite
slurry.

A3} RED-BROWN CLAY (CH)
2-3 25+ FIH 65 very stiff, saturated, some
5 calcareous nodules
1 occasfonal light brown clayey sand
30~ bH 70+
35 .

5 754 RED-BROWN AND LIGHT GRAY CLAY (CH)
very stiff, saturated,
slickensided,

40 ~ DARK GRAY SILTY SAND (SM) 80
medium dense, saturated, fine
grained, occasfonal strong odor LOG OF BORING GW25 Tt
Frenth Limfted Site :
R Crosby, Texas B 4 3
BRawn =308 NURBLR T 0
“l 6013,009.12 79PM by " il



O
3 z 3 ’ 3 ?
‘g’" S E E .g."' E .g ‘g =4
5% T = —= X SE » ==
i S §§5 ] (Continuation of Log) i 55 5k §E ( Cont
Loborotory Tas - > &6 &4 ootion o0 =99 Loborotory Teats o 2 e @ inuation  of  Log )
80 120
% LIGHT GRAY AND YELLOW CLAY (CH)
% very stiff to hard, saturated,
. 125+ %
" o- %
occasional silty sand seams below -
92 feet %
954 1354 %
/ {nterbedded clayey sand and sandy
5555 clay layers below 138 feet
 BLUE-GRAY CLAY (CH) %
1004 stiff, saturated 140~ %
7
.a GRAY SILTY SAND (SM)
TE: very dense, saturated, medium
1054 1451 bl gratned
110 1501 ;:5-:;
HEEH  end of soring - 152 feet
Installed 2-inch dismeter PYC well to
150 feet. Screened from 145 to 150
1154 155 |- feet. Gravel Pack from 152 to 138.5
: feet. Grout from 138.5 to surface
using cement/bentonite slurry.
120 S o<t T
| g HardingLawsen Asvestates LOG OF BORING GW25 natt
TE;}. §imwors Geoogen ~ French Limited Site B4«

Crosby, Texas

708 NAIBER FRPROVID
£013,009.12 AMPM s/2y
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APPENDIX C
Physical Soils Anaiysis




xrz

FINE-GRAINED SOILS
MORE THAN HALF 13 SMALLER THAN 200 SIEVE

SLTS AND CLAYS
LIQUID LIMIT LESS THAN SO

FLOUR, SLTY OR CLAYEY FRE SANOS, OR
QATEY LTS WITH SUGNT MLASTIGTY

cL

NORQANG CLAYS OF LOW TO MEDRIM PLASTICITY,
GRAVELLY QLAYS, SAMDY CLAYS, SLTY CLAYS,
LEAN CQLaYS

ORGANC CLAYS AND ORGANC SULTY CQLAYS OF
LOW PLASTICITY

SILYS AND CLAYS
LIQUID LIMIT GREATER THAN 50

MK

NOAGANIC SALTS, MICACIOUS OR DIATOMACIOUS
PNE SANDY OB SATY SO, ILASTIC LT3

CH

N

NORGANC CLAYS OF MISM PLASTICITY,
FAT CLAYS

OH

N

\\
N

ORSAMC CLAYS OF MEDIUM TO HGN PLASTICITY,
ORgANMC PLYS

HIGHLY ORGAMIC SOILS

Pt

| PEAT AMD OTHER mOMLY ONSAMC SOMS

( { { { ! { [ { { { [ [ [ [ [
UNIFIED SOIL CLASSIFICATION SYSTEM KEY TO TEST DATA
MAJOR DIVISIONS TYPICAL NAMES
CLEAN GRAVELS 4] whiL 6RADED oravELS, GRAVEL.SAND MxTURLS
GRAVELS WITH LITTLE OR e —"Undisturbed” Sample SA  — Sisve Analysis

¢ NO FINES POOALY QRADED GRAVELS, GRAVEL - SAND = Stond p i

¥ ] saxruncs 1..:"' s':d ':M"“ on MA -~ Sieve Anolysis w Hydromater
¢ & | MORE THAM HALF P
o & SILTY GRAVELS, POORLY GRADED GRAVEL - SAND- LL = Liqud Limit (in %) PERM ~— Permecbility
O | COARSE FRACTION | (oo o ry | OM LY Mixtumes
@ < |15 LARGER THAN OVER 12% FINES re . PL  — Piastic Limh (in %) PID —Photo lonizxefion Detector (ppm)
a * | NO. 4 SIEVE SIZE GC CLAYLZY SRAVELS, POORLY GRADED GRAVEL.SAND. _ . .
Z E CLAY JuxTURCS P Plosticity Inden (in %) Blows/fool — refers to SPT "N' volue
qq: bt $G  — Specific Grovity . i
? " CLEAN SANDS SW i WELL GRADED SANDS, GRAVELLY SANOS Remold ~— Somple remolded prior 1o tesling
‘L;’J ;. SANDS WITH LITTLE OR
5 H NO FINES sp i poomy crADED sanps, GRavELLY Sanos
of
© T | MORE THAN HALF

p | CoArse FRacTION sM e gt FOORLY GRAGKD SA%0- 0¥ %200 — % Fines passing*200

S | IS SMALLER THAN | SANDS WITH _sisve

NO.4 SIEVE SIZE | OVER 12% FINES s¢ CLATEY SANOS, POORLY GRADED SAND . CLAY
£
7] mxToes _ NOTES
ML brr e Ao Ty uafin B o Ry Theus Notes Ara Applicabls To AN

Boring ond/or Teet Pit Log Plates in

This Report,

« Elevations refer to Mesn Sea Level Datum {1963)
Undisturbed Samples consisted of hydralically pushed 3-inch diameter

Sheldy Tubes and driven 3-inch 0D x 2,5-inch 1D Split Spoon Samplers.
A 140 1b. hammer falling 30-inches was used to drive the Split Spoon

by 0.56.

Blow counts were converted to SPT "N* valves by multiplying

3. Standard Penetration Test s the number of blows required to drive »
2-1nch 00 by 1.3 inch 1D Split Spoon Sampler 12-inches using a 140-1b.

hammer falling 30 inches.

4, Borings were drilled with & 4-inch diameter fishtai) bit.

SOIL CLASSIFICATION CHART &
AND KEY TO TEST DATA
French Limited Site

—— A

A1/M /8¢

TLELSOD
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COBBLES

3

us. SIanda_rd Sieve Size (in.)
Ve - W

3 4

U.S. Standard Sieve Numbers
16 3040 S0 100 .200

8

Hydrometer

. Reference ASTMD 422
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0001 1

L

'COARSEJ FINE

FINE

- GRAVEL

bomsd MEDIUM |
: ‘SAND

Symbol

- “Sample Source

Classification

Summary

Range For Clean Sand (SP)

Harding hv}son Assoclates
Engineers. Geologists
& Geophysicists

Particle Size Analysls
French Limited Site

Crosby, Texas

© PLATE

C2

ORAWN

JOB NUMBER

-6013,009.12

APPROVED

1P

DATE
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RAEVISED
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u.s. Stand_avd Sieve Size (in.)
- 3 12 %
100 FI!![ l’ L ;i 1

L

U.S. Standard Sieve Numbers

Hydromglev

Relerence ASTMD 422
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10§
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" GRAIN SIZE IN MILLIMETERS

70.010.005

!}'O_Of !

COARSE | -

FINE

FINE

- GRAVEL .-

. jcoARsg  MEDIUM |

SAND

SILT ORCLAY

I'symbot ]

- Sample Source

Classification

om » o

B1/6M1-at 8.5"

B2/6W2 at 13.0°
B2/GW2 at 48.0°

B2/6W2 at 53.0°

SILTY SAND (SM)
SILTY SAND (SM)

SANDY SILT (ML)
SILTY SAND (SM)

r_.

2= . Harding Lawson Assoclates

. Engineers, Geologists
&Geophysici;ts :

Particle Sixze Analysis

French Limited Site
Crosby, Texas

PLATE

JOB NUMBER

6013,009.12

APPROVED
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DATE -
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U.S. Standard Sieve Size (in.) —»-|<—U.S. Standard Sieve Numbers
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100 — _

80~

PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

1

0.5

01 005 0010005

“tooot |

- COARSE | FINE

COARSE MEDIUM |

FINE

COBBLES

GRAVEL

SAND

SILT OR CLAY

‘Symbol

Sample Source

Classification

B4/GHS at 33.0
B5/GM5 at 3.0
B5/645 at 18.0°
B5/GW5 at 28°

‘om > @

SILTY CLAY (CL)
SAND (SP-SM)

SAND (SP) |
SANDY CLAY (CL)

Harding Lawson Associates
Engineers, Geologists
-& Geophysicists

Particle Size Analysis

French Limited Site
Crosby, Texas

C6

. JOB NUMBER

APPROVED

M

DATE REVISED
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'PERCENT FINER BY WEIGHT

U.S. Standard Sieve Size (in.)

v Y %

U.S. Standard Sieve Numbers
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200

Reterence ASTM D422
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GRAIN SIZE IN MILLIMETERS

0,001

. COARSE | FINE

ICOARSE] MEOIUM |

FINE

COBBLES

GRAVEL

SAND

'SILTORCLAY .

]l Symbol

- Sample Source

Classitication

o |
A

B6/GHE at 44.0°
B6/GW6 at 94.0'
B6/6W6 at 143.0°

SANDY SILT (ML)
SANDY SILT (ML)
SILTY SAND (SM)

H-rdlnﬁ Liwion Assoclates

=% . Engineers, Geologists

& Geophysicists

Particle Size Analysis
French Limited Site
Crosby, Texas

PLATE
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-~ JOBNUMBER
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PERCENT FINER BY WEIGHT

U.S. Standard Sieve Size (in.)

Ve Vi Y% 4

U.S. Standargd Sieve Numbers

Hydrometer
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APPENDIX D
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APPENDIX E

- Pump Test Data
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APPENDIX F

'Water Quality Standards and Criteria_'-_“ 
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APPENDIX F

Pursuant to Section 1412 of the Public Health Service Act, as aﬁgndediby .
the Safe Drinking Water Act (Public Law 93-523), EPA has_promulgatedh,'
National Interim Primary Drinking Water Regulations (NIPDWR) (EPA,
1981) and National Secondary Drinking Water Regulations (NSTWR) (EPA,
1981e). These regulations esteblish primary and secondary maximum o
contaminant levels (MCLs) for certain inorganic and. organzc sdbstances
in drinking water. The primary MCLs control conteminants whlch
adversely affect health, while the secondary MCLs control contamxnants
that affect the aesthetic qualities relating to the acceptance of
drinking water. At considerably higher concentratione of the secondtty.v
contaminants, health implications may also exist, as well as agi;ﬁétiE';"
degradation (EPA, 1981; EPA, 1981a). - o

EPA (1976) has developed water quality criteria for the protection»of‘_-

‘human health and aquatic ll.fe, pursuant to Section 304 of the Clean

Water Act. In 1980, EPA criteria were updated for the 64 toxic
pollutants or pollutant categories naned in Section 307A of the clean
Water Act, based on evaluation of new toxicological &nd env;tonmental
data and changes in the approach to hazard/risk agsessment. The 1980
crzterion for mercury was additionally revised in 1981 (EPA, 1981b). -

The 1980 and 1981 EPA criteria superceded the 1976 criteria for the

64 toxic -compounds, since these were evaluated by the more advanced
methodology. The new EPA criteria considered the acute and chronic
adverse effects of water pollutants on aquatic organisms, nonhuman

memmals, and humans, These criteria have been designed to protect

aquatic life and humans from effects of exposure to the pollutants,

———

The level of protection afforded aquatic organisms by the 1980 and 1981

EPA criteria is that most aquatic life would be protected and aquatic

ecosystem functions would be preserved, but that a few untested species

might be adversely affected if the highest allowable concentrations
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persisted for long periods of time. The 1980 and 1981 EPA criteria
specify both concentrations in terms of 24-hour averages and maximum
concentrations not to be exceeded at any time. Since the sampling

program in the environmental survey did not quantify 244hour_averages,

~assessment of potential effects on aquatic life has been madé'by_

comparison to EPA criteria which are the maximum .allowable

Y
concentrations at any time., These criteria are gshown-in Table F-1-for

the contaminants observed at the French Limited Site.

Human health criteria have been incorporated by EPA into the 1980 and
1981 criteria, based on the carcinogenic, toxic, or organoleptic (taéfe
and odor) properties of the 64 toxic pollutants. FBrrthoge |
noncarcinogens, the criteria have been based on the prevention of . [
adverse health effects in humans. In the case of suspected or known E_f

carcinogens, the criteria represent incremental 1ncreases in the cancer

risk to exposed populations. In assessing the human health . sign;ficance.L:

of contaminants at French Limited, the incremental risk level chosen was“
10-5. This level is the concentration of a specific contamxnant,

vhich is projected by the EPA risk analysis to potentially increase the
incidence of cancer by no more than one case per 100 000 individuals,

The applicable human health criteria for the contamlnantt found at

French Limited are shown in Table F-1, both for human consumption of i.

water and organisms and for human consumption only of organisms taken.

from water containing the contaminant. The EPA methodology for

aevelopment of the criteria for protection of both human health and
aquatic life are summarized in EPA (1980). No soil or sediment criteria

have been developed.

In assessing the significance of contamination at French Limited, the
criteria and MCLs have been applied as follows. For materials
contaminating the bedrock aquifer, the maximum drinking water
contaminant level has been considered the most critical concentration
upon wvhich the assessment is based. This is because the principal

environmental/health affects would stem from use of the ground water as
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Table F-1. Water Quality Criteria

References 1 2, 3,4, 5 2, 3.
FPreshwater Aquatic Life (ug/l)
Maximum :
Drinking Water Human Health 2 Rour
Peraneter Contaminant Lavel Criteria Maximum or ’ Average or -
(ug/1) (ug/1) Acute Toxicity Chronic Toxicity
Metals
Beryllium -— 0.068" 130 5.3
Cadnim .10 10 3.6¢ 0.025
Cirorize (Total) 50 50% ~ -
Copper 1,000 -— 22t . 3.6
Lead 50, 0% 170t . . 3.8t
Mercury 2.0 0.144 Al " 0.20
Kickel -— 13.4 1,800t 9% -
Thallfwa : -— 13 1,400 &0 -
Zinc 5,000 -— 320t &7
GC/MS VYolatiles
Bengzene - 6.6 5,300 ‘ -—
Chloroform 100w 1.9 28,900 1,240
Chlorobenczene - 438* 2501t B -
1,1-Dichloroethane -— - - -
1, 2~Dichloroethane -— 9.4 118,000 20,000
T~1,2-Dichloroethane - -— -— |-
1,2-Dichloropropane - -_— 23,000ttt 5, 7001t
T-1,3-Dichloropropene - 87 6,060 vwaw © el
Ethylbenzene - 1,400* 32,000 -
1,1,2,2-Tetrachlorosthane -— 1.7 9,320 . 2,400 .
1,1,2-Trichloroethane - 6.0 18,000 © . '9,400
Trichloroethene - 27 435,000 e
Toluene -— 14, 300> 17,500 -
Vvianyl Chloride -— 20 - -
GC/MS Acid
Phenol -— 3,500 10,200 2,360 -
CC/MS Bage/Neutral .
Acensphthylene - 0.020%w+ -— L =
bis(2-ethylhexyl)phthalate - 15,000 940 " 3.0 .
1,4-Dichlorobenzene - 400ttt? 1,1201t1¢ . 76818tt
1,2-Dichlorobenzene - 4001149 1,120t ¢ 68111t
Dioctylphthalate - - 940w Raira B | il
Fluoranthens -— &2 3,980 -
Acenapthene -— -— 1,700 -

" Anthracene - 0.028%%» - -
Bensgo{A)enthracene - 0.028%s% - -~
Benso(B) fluoranthene - 0.028%++ - -
Benso{A)pyrene —-— 0.028%w%x - -
Chrysene - 0.028%s+ - -
Di-N-butyl phthalate - 34, 000 94 Dtk Jhicknd
Fluorene - 0.028%%+ - -
Raphthalene - -_— 2,300 620
Phenanthrene -— 0,028%4* - -
Pyrene -— 0.028%w# - -

PCBs, Pesticides
s - 0.00079 2.0 0,014

* Based on toxicity rather than 10~3 cancer risk factor,
t Hardness dependent.
#&* Total trihalomethanes.
tt For chlorinated benzenes as & class.
**% Por polynuclear aromatics as 2 class.
f1t For dichloropropane as a class.
vk Por dichloropropene as a class.
1ttt Por dichlorobenzene as a class.
®4tdk Por phthalate estecs as a class,

) ysePA. 1961, Nationsl Interim Primary Drinking Water Regulations CFR 40 Part 141 and Wational Secondary
Drinking Water Regulationa CFR 40 Part 143.

2 Ambient Water Quality Criteria for Acenaphthene Through Zinc. Office of Water Regulations and Stendards.
. USEPA. Washington, D.C.

3 Qu.lli!’ Criteria for Water. 1976, Office of Water and Hazardous Materials. USEPA. Washington, D.C.
(Redbook)

4 USEPA. 1980. Water Quality Criteria Documents: Availabilicy. Federal Register, 45(231):79318-79379.

5 pederal Register.  August 1), 1981. Correction Hotice p. 40919,
F-3
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a domestic water supply. Water in the bedrock aquifer may,'however,
discharge to the surface water, where contaminants could affect aquatic
life. For materials contaminating the ground water contained in the
unconsolidated sediments above bedrock and for surface waters, the most
stringent of the following criteria has been considered the critical
concentration upon which the assessment is based: (1) the maximum .
drinking water contaminant level, (2) the criterion for prétection of
freshvater aquatic life, or (3) the criterion for protecting human
health vhen both aquatic organisms and water are ingested. The lbwéé;
of {hes?, three concentrations is the maximum level tolerable in the

shallow ground water and surface wate ench Limited since the

surface waters may be used £ fishing, or propagdtion'of :
aquatic life.

References

U.S. Environmental Protection Agency (EPA). 1980. Water Quality
Criteria Documents: Availability. Federal Register,
45(231):79318-79379.

U.S. Environmental Protection Agency (EPA). 1981. National Interim
Primary Drinking Water Regulations. Code of Federal Regulations,
Title 40, Part 141, pp. 309-354. : '

U.S. Environmental Protection Agency (EPA). 198la. National Secondary
Drinking Water Regulations, Secondary Maximum Contaminant Levels.
Code of Federal Regulations, Title 40, Part 143.3, p. 372.

U.S. Environmental Protection Agency (EPA). 1981b. Water Quality
Criteria; Corrections. Federal Register, 46(156):40919.
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APPENDIX G
Chemical Analysis Methods

Samples were analyzed for pH, conductivity, total organic'extractables _
(TOE), total organic carbon (TOC), total organic halxdes (Tox). metals,:-:
phenols, polychlorinated biphenyls (PCBs/pectxcxdes), volatile organ1c_?f;
acids (VOAs), base neutrals (B/N), and acid extractablés (acxds) _
Taeble G-1 summarizes the analytical methods used for each parameter of L;
interest. Table G-2 lists the analytical holding times: and S
preservatives which were used for all ground and surface waters. So1ls,f
sediments, sludges, and fish were kept at 4°C until analyzed These

were not required holding times for these matrices, but every effort was”d*

made to extract the 1th1n seven days for organ:c analys:.s. : )

In situ parameters, to include pH and conductivity, were measured to "

give information as to the conditions of the area at the time of the

sampling.

The analytical protocol was directed towards screening to Ldentzfy maJorfé'
organic compounds and metals. The screening procedure 1nc1uded
analyzing for TOE, TOC, TOX, metals and phenols. TOE was analyzed by
freon extraction followed by infrared determination, - TOC was measured
by the method of combustion using the Oceanography Internatzonal

Model 915A TOC analyzer. Metals analyses was carried out on:a
Jarrel-Ash 1100 Simultaneous Inductively Coupled Argon Plasma
Spectrometer (ICAP). This procedure has the capability of analyzing up.
to 33 metals simultaneously on a sample. For the initial phase of the
survey, the 13 metals listed in Table G-3 were determined by ICAP, with
data for the additional 20 metals made available for further waste
characterization. Total phenols were determined spectrophotometricglly
by the 4-aminoantipyrine (4~AAP) method. TOX was determined by the
microconlumetric-titration method using the Dohrman DX-20 TOX system.

Detection limits for the above parameters in both liquid (ground water
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Table G-1. Analytical Methodology f‘fz//

Method Reference Method Reference
(Ground Water and (Sediments, Soil,

Par emeter Method Sur face Water) Sludges, and ‘Fish)
pH Electrometric -1 (150.1) Not Applicable.
Conductivity Wheatstone Bridge 1 (120.1) Not Applicable
TOE Spectrophotometric, 1 (413.2) 6 (739)
Infrared
TOC Combustion 1 (415.1) 1 (415.1) n
oyt
TOX Microcoulometric 3 (450.1) o
Titration 7
Metals ICAP 2 2
Phenol Spectrophotometric 1 (420.1) 6 (417)
4~AAP
PCB/pesticides GC/EC 4 (608) 7
VoA GOMS 4 (624) 5
B/N GCMS 4 (625) 5
Acids GCMS 4 (625) 5

1 Methods for Chemical Analysis of Water and Wastes, EPA~-600/4-79-020,
March 1979.

2 Federal Register, Vol. 44, No. 233, Monday, December 3, 1979,
pp. 69559-69567.

3 EPA, EMSL, Cincinnati, Ohio, November 1980, Method 450.1.

4 EPA, EMSL, Cincinnati, Ohio, July 1982, Method 608, 624, 625.

5 Extraction and Analysis of Priority Pollutants in Sediment and Soil,
EPA, Athens, Georgia, November, 1981.

6 Chemistry Laboratory Manual for Sediment and Elutriate Testing,
EPA-905/4-79-014, March 1979.

7 Interim Methods for the Sampling and Analysis of Priority Pollutants in
Sed iments and Fish Tissue, EPA, EMSL, Cincinnati, Ohio, 1977.

Source: ESE, 1983.
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Table G-2. Analytical Holding Times and Preservatives

Par ameter _ Holding Time Preservative
pH 6 hours Determine onsite
Conductivity 24 hours , Cool, &4°C
TOE 28 days . Cool, 4°C
: HyS04 pH <2
TOC 28 days Cool, &4°C
- Hy504 pH <2
TOX 7 days (until extraction) Cool, 4°C
30 days (after extraction) '
Metals 6 months except Hg HNO3 pH <2
28 days
Phenol 28 days Cool, 4°C
H2S04 pH <2

1.0 g CuSO4/L

PCB/Pesticides 7 days (until extraction) Cool, 4°C
30 days (after extraction)

VoA 7 days (until extraction) Cool, 4°C
30 days (after extraction)

B/N 7 days (until extraction) Cool, 4°C
30 days (after extraction)

Acids 7 days (until extraction) Cool, 4°C
30 days (after extraction)

Source: ESE, 1983.
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and surface water) and solid (sediments, soils, and fish) matrices are
given in Table G-3. The detection limits given in Table G-3 are values
typically achieved by the methods described above. For any individual
data set, the actual detection limits are & function of matrix type,
chemical interferences, instrument noise, and other factors affecting
the individual analytical run. The appendices in this report which
present the chemical results may contain detection limits vhich deviate
from Table G-3 because of these factors. Different detection limits
arise for each individual data set depending upon the instrument _
readings for repetitive blanks for the lowest standards included in the

run,

Selected samples were analyzed by gas chromatography (GC) and gas
chromatography/mass spectroscopy (GC/MS) for qualitative and
quantitative identification. PCBs/pesticides were analyzed by GC with
electron capture detector. Detection limits for this method are
summarized in Method 608 Organochlorine Pesticides and PCBs (Appendix'A
in the Work Plan). The GC/MS analysis determined the organic compounds
on the priority pollutant list. VOA, B/N, and acid compounds were
analyzed by GC/MS. Detection limits for these compounds are given in
Federal Register, Methods 624 and 625 (Appendix A in the Work Plan).




067405

FRENCHSIR-S.2/VTBG-3.1
5/22/84

Table G-3., Typical Analytical Detection Limits

Detection Limit Detection Limit

Soils, Sediments,

Parameter Water and Fish
TOC 0.5 mg/L 500 mg/kg
Phenol 5 ug/L 500 mg/kg
Silver 0.003 mg/L 0.3 mg/kg
Arsenic 0.05 mg/L 5.0 mg/kg
Beryllium 0.001 mg/L 0.1 mg/kg
Cadmium 0.002 mg/L 0.2 mg/kg
Chromium 0.005 mg/L 0.5 mg/kg
Copper 0.002 mg/L 0.2 mg/kg
Mercury 0.030 mg/L 3.0 mg/kg
Nickel 0.010 mg/L 1.0 mg/kg
Lead 0.025 mg/L 2.5 mg/kg
Seleniun 0.05 mg/L 5.0 mg/kg
Antimony 0.05 mg/L 5.0 mg/kg
Thallium 0.05 mg/L 5.0 mg/kg
Zinc 0.004 mg/L 0.4 mg/kg
TOE 0.2 mg/L 650 mg/kg
TOX 10 ug/L 10 ug/kg

Source: ESE, 1983.
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APPENDIX H
Chemical Results--Ground Water
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ENVIRONMENTAL SCIENCE & ENBINEERING  oss31/83 FIELD GROUP FRUTL STATUS IS FINAL
PROJECT NUMBER #3801210 PROJECT NAME FRENCH LTD HAZWASTE
SAMPLESS FRGWA PARAMETERS? FRGWI
PROJECT MANAGER DAVE MIZELL FIELD GROUP LEADER RICK FOLKENER

SAMPLE NUMBERS

cvn1 6U010 6uos 6u07 w08 6W09
PARAMETERS STORET & 229900 229901 229983 229907 229908 229909
DATE A718/83  A/1B/83  4/720/83  A/19/83  A719/83 4719783
Ting 1590 1515 1018 1000 1735 1820
ARSENIC.TOTAL(UG/L) 1002 <as s <as <As ¢as <as
BERYLLIUMsToCUG/L) 1012 <140 <1.0 €140 €140 1.0 1.0
CADNIUNSTOTALCUG/L) 1027 <ae0 A0 A0 <he0 <he0 <a.0
CHROMIUMsTOTALCUG/LY 1034 26 17 13 12 7.0 23
COPPERSTOTALCUG/L) 1042 146 6.0 .3 ‘¢.0 <r.0 oo

U LEADSTOTAL(UG/LY 1051 <540 5.7 €540 €50 ¢5.0 5.9

,ifiCURY.ToTAL(UG)Li 71900 007 0.3 83 0.2 <0,2 <0.2

NICKEL Ty UGIL) . 1067 <10.0 <10.0 <1040 <10.0 <10.0 <1040

SELENTUMsTOTAL(UG/L) 1147 <140 <1.0 <10 ‘€10 <1.90 <1.0
SILVERSTOTALIVG/L) 1077 €043 0.3 <0.3 €003 <003 €043
THALLIUNGT 4 CUB/L) 10%9 <a0 o <0 <80 <At <a0
ZINCTOTAL (UG/L) 1092 1601 111 49,5 4146 Age3 2142
ALDRIN (UG/L) 39330 €04010  €0.010  <0.010  <0.010  <0.010 <0010
AHC oA (UG/L) 39337 €0.010 <0010  <D.020  <€0.010  <0.010  <€0.010
SHCB (UG/LY 39330 €0.020  €0.020  <00020  €0.020  <0.020  <0,020
BHCSD CUR/L) 39259 <0.018  <C0.01%  <€0.015  <0.015  <0.015 <0.015

SMCoGILINDANF ) (UG/L) 39340  <0.020  €0.020  <0.020 €04020° ° <04020 <0.020
CHLORDAME (UG/LY 29350 CO.35 0,38 OS5 €0.35 0,35 <0.35
A 9802000 CUA/L) 1310 €16 €0.190  €0.100 <0a100 - €0,100 <0410
Sparapre (UG/L) 10320 €0.025  €D.025  €9.025  €7.028 0,025  <€0.023

L(%.L30
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ENYIRONMENTAL SCIENCE £ ENGINEERING 08/31/83 FIELD GROUP FRMT1 STATUS IS FINAL
PROJECT.NUHBER BSRDIZI? PROJECT NAME FRENCM LTD HAZWASTE
;:::tgi‘nAuActn DAVE MIZELL . FIELD GROUP LEADER RICX FOLXEMER

SANMPLE NUMBERS
6vol GWolD GHW0S GUEGT GHON 6W09
PARAMETERS STORET #» 229900 229901 229905 229907 229908 229909
DATE 4718783 4/18/783 4720783 4/19/783% 4719783 4/19/83
TINE 1%00 1515 1018 1000 1735 1820
AeA*=DDT tUGZL) 393nr0 <0,100 <0.100 <t.100 <n.100 <0.,100 <0.100
ODIELORIN Cu6/L) 39380 €0.02% <0.,025 <0.025 <0,025 <t.025 <9.,023

A~ENDOSULFAN (US/LY 34361 €0.22% <0.025 <0.925 <0,025 K0,023 <0,025%
B-ENDOSULFAN (UG/L) 34356 <0,100 <0,100 <0.,100 <0,100 €0.100 <%,100

ENDOSULFAN SULFATE ( 34351 <0.100 <0.20 <0.10¢C <0.100 <0.100 <0.100
~Ue/L) :
ENDRIN tUG/L) 39390 <0.100 €<0.100 <0,100 <%.100 <8.100 <0.100
ENDRIN ALDEHYOECUG/L 34366 <0,20 <0.28 <0l 20 <0.20 €0.20 <0.20
’ Lows .

HEPTACHLOR (UG/L) * - 39410 <0.010 <0.010 <0.01%" <0.010 <0.010 <0.010
HEPTACHLOR EPOXIDE ¢ 39420 <0.020 {0,020 <0.0290 <0.020 <0.020 €0.020

roxurnzucu?6:;L; 39400 <1.60 <1.60 <1460 <1e60 <1.60 <1e60
ACROLEIN (uG/L) 3a210 <10 <10 <10 <10 <19 <19
ACRYLONITRILE (UG/L) 3421% <10 <310 <10 <19 <1t <10
BENZENE (UG/L) 34030 <1 <1 < <1 180 100
BROMORETHANE (UG/L) 34413 <2 <2 <2 <2 <2 <2
BROMODICHLOFOMETHANE 32171 <1 <1 <1 <1 <1 <1
BROMOFORM :32;t: 32104 <2 <2 <2 <2 B ¢ 3 <2
CARBON TFTRACHLO®IDE 32172 <2 <2 $] <2 Y €2
tesL) :
CHLOROBENZELE (UG/L) 3430} ? ' <t 6 A <1
CHLOROETHANT (UG/L) 34312 < <3 (2 <3 (1) [}

CHLOROFDP M ¢(y6/L) 3e1°¢€ <1 <1 <1 B4 290 <1

84390




ENVIRONMENTAL SCIENCE & EMNGINEERING

PROJECT NUMBEN
SAMPLES:
PROJECT MANAGER

PARANMETERS ST

DATE
TINE
CHLOROMETHANE (UGZL)

DIBROMOCHLOROMETHANE
(UG/L)
DICHLORODIFLUOROMETH
ANECUB/L)
1+41=-DICHLOROE THANE
(UG/sL)
1¢2=-DICHLOROETHANE ¢
’ ue/L)
191~DICHLOROETHYLENE
UG /L)
T=192=DICHLOROETHENE
tue/L)
192=DICHLOROPROPANE
M tuG/Ly
«+wCI8=1¢3~01CHLOROPROP
o ENE ¢UG/L)
T=1e3-DICHLOROPROPEN
£ tue/L)
ETHYLBENZENE (UGIL)

METHYLENE CHLORIDE
' tesL)
191¢2¢2=-TETRACHLOROE
THANE (UG /L
TETRACHLOROETHENE
tUG/LY
19191=TRICHLYETHANE
(uG/L)
141¢2=TRICHL *ETHANE
(Ue/L)
TRICHLOROETHENF
tUG/LY
TRICHLOROFLUORONMF THA
NE CUc/sL)
TOLUENE (UG/L)

VINYL CHLOPIDE (UG/L
)

83801212

DAYE MIZELL

ORET #

GYo1
229900
4/18/83

1500
<3

<2

<3

<1

<2

<2

<2

<2

<2

<1

<2

<2

<1

<3

<2

<2

2

<2

<1

<2

Guc1d
2299}
4718783
1318
<3
<2
<3
<1
<2
<2
<2
<2
<2

<1

€2
<2
<1
<3
<?
<2
<2

<2

<1

<2

08731783

GUos
2299¢8%
4720783

101%
<3

<2

<3

<1

<2

<2

<2

<2

<2

<1

<2

<2

<1

<3

<2

<2

<2

<2
<
€2

FIELD GROUP FRUTI

STATUS 1S FINAL

PROJECT NAME FRENCH LTD MAZUASTE

FIFLD GROUP LEADER RICK FOLKEMER

Gu07
220907
4719783
1000
<3

<2

<3

3

<2

2

<2

<2

<2

a

<2

2

<1

<3

<2

<2

€2

¥

3!

. @

SAMPLE NYMBERS

Guos
2299¢0pP
4719783
1738
<3
<2
<3
139
A40
10
180
<2
<2
<1
2%
Ta

<1

9210
<
<2
L1
<2
&7

39

6u09
229909
4719783

1820

<3

<2

<3

3

<2
2

<2

<2

c2

3

58

<2

<1

3

2

<2

<2

<2

3

€2

G ZA N




EMYIRONMENTAL SCIENCE & ENGINEERING

PROJECY NUMBER 83801210
SAMPLES:

PROJECT MANAGER DAVF MIZELL

Guel
DARAMETERS STARFT ¢ 229900
DATE 471878
TIvE 1500

2=CHLOROETHYLYVINYL £ 34%7¢
THER(UG/L)

<3

08/31/83 FIELD GROUP FRWT] STATUS 1S FINAL
PROJECT MAME FRENCH LTD HAZVASTE
FIELD GROUP LEADER RICX FOLKEMER
SAMPLE NJMBERS
tu01D curs Gva7 GV o8 6V09
229901 229905 229907 229908 229959
A718/83  4/20/83  A/19/8B3  A/19/83  A/19/83
1518 1015 1000 1738 1820
<3 <3 <3

<3 <3

0T¥L90




ENVIRONMENTAL SCIENCE R EMGINEERING

PROJECT MUMBER HIBN121N0
SAMPLE®: FRGYD
OROJECT MANAGER DAVE MI?2FLL

GI“UI

PARAMETEPS STARFT & 229906
DATE 4718783

Tire 150¢
PH (STD UNIT®) 470 Telt
SP.CONDW+FIELD 94 1300

(UMHOS/F™)

TOE (MG/L) 9a%4Al <S.00
CARBONsTOC(MG/L) ARD <1.0
PHENOL® (UG/L) 3273¢ %
ToX (UG/L-CL) 70153 <50

GMO010
229901

A/18/83

1515
T.10
(1440

¥5.00
<140

«a

7¢50

c8/31/83

Gwo2

229902
4719783

12290
786
309
<S.00
<1.0
NA

<50

FIELD GROUP FRMT1 STATUS IS FINAL

PROJECT NAME FRENCH LTD HAZWASTE
PARAMETERS? FRSUS
FIFLD GROUF LEADER RICK FOLKEMER

SAMPLE NUMBERS

6w (A 1L} GY0S GV s GWO?7
229913 229904 22991% 22990¢ 229907

4/19/83 4719783 4723783 4729783 4/19/83%

1331 1603 1018 1515 19¢0
620 6.70 5619 9.30 630
579 10990 138 524 - 773
€5.0N <5400 <5.00 <5.,00 <5.00
20.9 <1.° 3eb LYY 6e3
NA NA VA NA L]

94 <50 81 <50 180

Gwo8

229928
4719783

1735
5.60
242°
<5.00
143
109

3000

Gwo9

229989
4719783

1820
650
939
<5.990
69.0

17

11190




ENVIRONMENTAL SCIENCF R ENMGINEERING

PROJECT NUMBER A3801210
SAMPLES: FRGWI
PROJECT MANAGER OAVE MI2ELL

GHl0
PARANFTERS STARET ® 229910
DATE 4718783
TINE 1200
OHe (STD UNITS) AND TeT0
SP+COND»FIELD o4 483

tUMHOS/CM)

TOE (HG/L) 99343 <5.00
CARBONTOC(MG/L) 620 4.3
PHENOLS (UG/L) 32730 <1
TOX (UG/L=CL) 70383 <50

Gwll

229911
4718783

1115
760
503
<5.00
<1.0
1
<50

08/31/83

FIELD GROUP FRUT]1 STATUS IS FINAL
PROJECT NAME FRENCH LTD MAZVASTE
PARAMETERS: FRSW3

FIELD GROUP LEADER RICKX FOLKEMER

SAMPLE NYNBERS

rASZANY




ENVIRONMENTAL SCIENCE &t ENGINEERING . 08/31/83 FIELD GROUP FRUT1 STATUS IS FINAL
PROUECT NUMBER 83801210 PROJECT NAME - FRENCHM LTD .MAZWASTE
SAMPLES: FRGWS : PARAMETERS? FRGW2
PROJECT MANAGER DAVE MIZELL . FIELD GROUP LEADER RICK FOLKEMER

SAMPLE NUMBERS
6ol 6010 6uos GuoE Gwoa 6w99 611
PARAMETERS STORET # 229900 229901 229908 22990¢ 229908 2299n9 229911
DATE 4718783  A/18/83  A/20/83  a/20/83  a4/19/83  A/19/83  4/18/83
TinE 1500 1515 1018 1515 1738 1820 1115
ACENAPHTHYLENE (UG/L 34200 <s s <s s <s <s <
) _ .
ANTHRACENE (UG/L) 34220 ¢S <s <s <s <5 3] (8
. i’:
BENZOCA) ANTHRACENE ( 34526 <5 <s <s <s <5 <% ¥
uG/L) ;
BEN20(B)FLUORANTHENE 34230 s s <5 <s <s <s -8
(UG/L) .
BENZOtK)FLQOR’NTHENE 34282 <s ¢S ¢s <s ' ¢S K3 €8
K CUG/L) o . ¥
BENZOGAIPYRENE (UG/L 38247 <8 s <8 <5 ¢S s ~ €8
. oia } . .
BENZ0(GHI)PERYLENE ¢. 34521 <s <s <s <s <s 1.3 <8
~ ue/sLY - , R o '
BEN2IDOINE (UG/L) - ¢ 39120 <5 <s <5 <s <s < ¢S
BIS(2-CHLOROETHYLIET 34273 <s <5 s s <s ({3 <8
HER CUG/L)
BIS(2-CHLOROETHOXYIR 34278 <5 <s <s <s <s 8 ¢s
ETHAN (UG /L
BIS(2-ETHYLHEXYL) 39100 s s <s <s <s 13 <
PHTH(UG/L)
BIS(2=-CHLOROISOPROP) 34283 <5 s <5 ¢s <s <s <s
ETHER(UG/L
4=BROMOPHENTYLPHENYLE 34636 < 3 <s <s < s 'y
THER (UB/L)
BUTYL BENZYL PHTHALA 34292 < s <s <s s <s s
"TE (UG/L)
2-CHLORONAPHTHALENE 34581 <5 <3 <s e <s ¢S <s
T tuesLY.
4 ~CHLOROPHENYLPHENYL 34641 - <5 <5 - ¢ s <s s <3
ETHER (UG/L . - _
CHRYSENE (UG/L) 34320 < - < ¢s - <8 <8 ¢S <s
DIBENZOCAGHIANTHRACE 348856 =~ ¢S s 'L I <s <s ¢S <s
NE CUG/L) . :
91-N=RUTYLPHTMALATE 39110 . - <% T < <5 < <s s
YR : 5 '

11140TCHLAROBENZENE 34866 - €3 < 5. <€ e« ¢s
(werL R S .

ETvL90




ENVIRONMENTAL SCIENCE & ENGINEERING 08/31/83 FIELD GROUP FRWT1 STATUS 1S FINAL
P:°:E§T NUMBER 83801210 PROJECT NAME FRENCH LTD HAZWASTE
SAMPLES:

PROJECT MANAGER DAVE MIZELL FIELD GROUP LEADER RICK FOLKEMER
' SAMPLE NYMBERS
6V01 6vo10 6V0S Gude 6wo3 Gu99 Gu11

PARANETERS STORET ¢ 229900 229901 229908  2299¢¢ 2299¢e 229999 229911

DATE A/18783  A/1B/B3  A/20/83  A/20/83  A/19/B3  4/19/83 4718783

TIME . 1500 1515 1018 1515 1735 1820 1118

1+44-DICHLOROBENZENE 34571 <3 <s <5 <s < s s
tus/L)

142-DICHLOROBENZENE 34336 <5 3] s s <5 ¢S <s
tus/L)

3¢939=DICHLORDREN2ID] 34631 <s <5 <3 <5 ¢s s <3
NE tUG/L) :

DIETHYLPHTHALATE 34336 <s <s <s s s 3 s
(we/L)

DIMETHYLPHTHALATE (U 34341 <s <5 <5 <s <5 <s <
6/L)

244-DINITROTOLUENE ¢ 34611 <s ¢s <8, <s s <5 <s
ussLy ¥ -

246<-DINITROTOLUENE { 34626 <S <5 <s <s <5 <S <s
ue/L)y '

DIOCTYLPHTHALATE + 34596 <5 < <5 s <s s <s
we/L) o o,

102-0IPHENYLMYDRAZIN 34346 <3 1330 <s: s s s <
E (U6/L) 3

FLUORANTHENE (UG/L) 34376 <s {3 <s <s <5 <5 <5

FLUORENE (UG/L) 34381 <5 <5 <s < <8 s <s

HEXACHLOROBENZENE (U 39700 <5 4] <5 s < 4] <5
6/L) :

HEXACHLOROBUTAOTIENE 34391 3] < <5 <8 ] <s <
tuG/L)

HEXACHLOROETHANE (UG 34396 < 4] < ¢s < <s <s
)

HEXACHLOROCYCLOPENTA 34386 <s <s <s <s < s <
DIENE CUG/L

INDENO(19243-COIPYRE 34423 <5 <5 <s ¢S L ¢ s
NE (UB/L) : :

1SOPHORONE (UG/L) 38408 <5 < BT T ] <8 < <

NAPHTHALENE (UG/L) 34676 4] ¢ .. < <5 15 - 6 <5

NITRORENZENF (UG/L) 344A7 < s ({3 ¢S <8 <3 3

N-NITROZADINETHYLAMT 3aata <s ¢ ¢ s s <s <s

NE (UG/L)

(2]

v




ENVIRONMENTAL SCIENCE & EMGINEERING %as31/83 FIELD GROUP FRUT1 STATUS IS FINAL
PROJECT NUMBER 83801210 PROJECT NAME FRENCH LTO HAZWASTE
SAMPLES: .

PROJECT MANAGER DAVE MI1Z2FLL FIELD GROUP LEADER RICK FOLKEMER

SAMPLE NUMBERS
6WO01 Gwoln ] ] Guos 6v0s GN09 Gwl1l

OARAMFTERS STORET & 229900 229901 229905 229905 229908 229909 229911

DATE 4718783  A/18/83  4/20/83  A/20/83  A/19/83  A/19/83 4718783

T1%E 1500 1515 01% 1515 1738 1820 1118

N-NITROSODIPROPYLAMI 34428 <s <s <s <s <s <s <s
ME (UG/L)Y

N-NITROSODIPHENYLAMI 34433 s ¢s s <s 3] 15 <s
NE (UG/L) :

PHENANTHRENE (UG/ZL) 34461 <S <s s <5 <s s <s

PYRENE (UG/L) 38469 <s s <5 <3 <s <s <s

2934748-TCODIUG/L) 34675 <10 <10 <1n <10 <10 <10 <10

19294=TRICHLOROBENZE 34551 <s <s <5 <s <s <5 <s
NE (UG/LD |

A=CHL*~3=-METHTPHENOL 34452 <s s < s 3] <5 <s
(U6/L)

2-CHLOROPHENOL tUG/L ) * 34586 s <5 <s s <s <3 ¢s

244=DICHLOROPHENOL 34601 <s <s <5 <s <s s s
(VG/L)

244-DIMETHYLPHENOL ( 34606 <s <s ¢s <s <s s <s
vesL)

244=DINITROPHENOL 34616 <s s <s <s <s <s <s
We/L)

2=METHYL=446=-DINITRO 34657 <s <s <s <s <s <s <s
PHENL (UG/L

2-NITROPHENOL (UG/L) 34391 <s ¢S <s <5 s s <s

A=NITROPHENOL (UG/L) 34646 <5 s < ) 3] <5 <s

PENTACHLOROPHMENOL 39032 <s s <s s <s s <s
(Ue/L) ‘ : :

PHENOL (US/L) 3469 ¢S <s s <8 32 s ¢s

20046=-TRICHLPPHENOL 34621 €©S < <s B I ¢S . ¢ <s
(Ue/L) : — o

T=142-DTCHLOROETHENE Ra%ap <2 2 2 WA L <2 NA

/L)

g1¥.2.99




O1-H

EnvieanmEnTAL SCISMEF ¢ CorinpFoIMa

nROYECT Npwprp
FICLD GROUP: TPGW?

PARAKLTERSS &1L
PARAMETERS STORET
DATE
tine
PHe (STO UNITS) 400
SP.CONDoFIELD 94

(UnHosS/Cn
CARBONGTOC(NG /L) 690
TOX (UG/L-CL) 70353
PHENOLS (UG/L) 32730
ACROLEIN (UG/L) 34210
ACRYLONITRILE (UG/L) 34215
BENZENE (UG/L) 34030
BROMONETHANE (UG/L) 34413
BROMODICHLOROMETHANE 32101

wesL)

BROMOFORM (UG/L) 32104
CARBON TETRACHLORIDE 32102
twe/L)
CHLOROBENZENE (UG/L) Sa3el
CHLOROETHANE (UG/L) 34311
CHLOROFORM (UG/L) . 32106
CHLARNMFTHANE (UR/L) 3Ja418
DIPROYPCHLOPUMETHANE 34306
twest)
PICHL*RIFLNOYMETHANE 34668

(U6/L)
1+1=D1CH ORCL THANE 38488

(va/7L}
1.2-DICHLOROCETHANE 3433}

e/

P2427421

SAVELES? aLL

V93
299000

11729783
920
. PLY)
615
21.2
200
2
€10
<10
22
<
<2
<
<2
<1
<
<1
<2
<
<3
tA Y
23

Gu0d
299001

11730783
1400
5490

178

T8
160
<1
<10
€10
3
<3
<2
3
<2
<t
<3
<1
<2
<2
<3
Q
<

Ry VAL

Gwoe
299002

11729783
1230
9.30
493
170
3
<10
<10
'3
3
<2
<3
<2
<t

<1
<2
<2

<1
12

PROJECT NAME

STATUSS PRELININA®Y

FRENCH PHASE 2

PROJECT MANAGERS RICK FOLKEMER
FIELD GROUP LEADERS R.FOLKEMER

Gvio
299003

11729783
151%

NA

KLY

<1,0.

100
<«
<10
<10
<1
<3
<2
<3
<2
<1

<1
2
<2
'3
<1

€2

SANPLE MIMAERS

V100 611
299004 299005
11729783 11729783
1513 1843
NA T
NA NA
€1.0 <140
63 68
'3 <1
<10 . <10
<10 <10
<1 <1
< <3
<2 <2
< <3
<2 <2
<1 <
<3 <3
< a
<2 <2
<@ 1)
€3 <3
a a
e o«

6vi2
29900¢

11730783
1200
8+80

4%¢

- T% )
58

<1
<10
<10
<1
<3
<2
<3
<2
<
<3
<1
<2
<2
<3
<1

<2

GV13
299007

11730783
KA}
6.88
4308

%8
27

<1
<10
‘10
<1
<3
€2
<3
<2
<1
<3
<1
<2
<2
€3
<]

<2

Gvla
299008

12721783
1530

NA

NA

S.8
82

1
<10
<10

<1
<3
<2
<3
<2
<1
<3
<l
<
<2
<3
<3

<2

Gwls
299009

11729743
1528
6e%0

208

10.2
&1

<1
<10
<10
<1
<3
<2
<3
X2
<1
<3
<1
€2
<2

<3

<2

81490




IT-H

ENVIPONKENTAL SCIENGE % FPURINFFRLNG

PPOJECT NUMEFR  n2a22424

CIELD GAnUF: FRGY?

FARAMETERS: aLL SAMBPLEST aLL
(33 ]
PARAMETERS STYNRFT & 299000
OATE 11729783
TINE 920
191=-DICHLOROETHYLENE 34503 <2
we/L)
T=1+2-0ICHLOROETHENE 34546 )
~ tye/sL)
112=DICHLOROPROPANE 34541 <1
tUs/L)
CIS=1¢3-DICHPROPENE 34704 <2
, tuesL)
T=193-DICHL*PROPENE 34699 <1
_ (we/L)
ETHYLBENZENE- ¢UG/L)  343T1 <2
METHYLENE CHLORIDE 34423 <2
- e/ - .
1414242=TE*CHOETHANE 34516 <1
tue/sL) :
TETRACHLOROETMENE 38878 <3
tesL)
191¢1-TRICHLOETHANE 345064 <2
wesLy .
19142=TRICHLOETHANE 34511 <2
tue/L)
TRICHLOROETHENE 39100 <2
(UG/L)
TRICHL *FLUORONETHANE 34408 <3
e/sL)
TOLUENE tUG/L) 34010 <1
VINYL CHLORTOE(UG/L) 39178 5
2-CHL'ETHIYINYLETHER 34576 <?

(U671

GHOS
299001

11/30/83
1800
c2
<2
<1
<2
<1
c2
a
<3
<2
<2
<2
<3
a
2

<2

i/711704

GWob
299002

11729783
1230

<2

20
<1
<2
<1
€2
<2
4
16
<2
<2
8
<3
<1

<2 -

€2

PROJECT NAPME

STATUS?

PRELIAINARY

FRENCH PHASE 2

PROJECT MANKGERZ RICK FOLKEMER
FIELD AROUP LEADER: R,FOLKEMER

6v10
299003

11/29/83
1518

<2

¥

<

<2

<

<2

@
a4
<
<2
<2
<2
<3
<1
<2
<2

SAMPLE NUMBERS

6¥100
299004

Gvly
299005

11729783 11729783

1313
<2
<2

qa-

<2
<1
<2
(?

<

<3
<2
<2
€2
3]

a
@
@

1448
<2
<
<
2
a
<2
<
<
<3
<
3]
<2
<3
a
<2
2

6w12
2990064

11/30/83
1200
<2
<2
<1
4R
<1
<2
<2
€1
<3
<2

<2 -

<2
<3
<1

<2

<2

6w13
299007

11/30/83
95

<2

<2

<1

<

<1

<2

<2
€1
<3
<
€2
<2
<3
<Q1
€2
<2

Gwla
299cC03

12721713
1530
<2
<2
<1
<2
<1
<2
€2
<1
<3
<2
<2
<2
<3
<1
<2
<2

6vls
299002

11729783
1323

<2

<2

<1
<2

€1
<2
<2
1
<3
<2
<2
<2
<3
<1

$
<2

L99

LIV,




¢1-H

FNYIPONMENTAL SCIERCE & ERRINEIPIMG

PROJECT MUMRFP
CIELD GRPOAUP: FPAU?
DARAMETERSS ALL

PARAMETERS STORET #
DATE

TIng

PHy(STD UNLTS) 400
SP.COND s FIELD 94

(UNHOS/CH)

CARBONSTOCCMG/L) 680
TOX (UG/L=CL) 70353
PHENOLS (UG/L) 32730
ACROLEIN (UG/L) 34210

ACRYLONITRILE (UG/L) 34215

BENZENE (UG/L) 34030

BROMOMETHANE (UG/L) 34413
BROMOD ICHLOROMETHANE 32101
e/
BROMOFORM (UG/L) 32104
CARBON TETRACHLORIOE 32102
WesL)
CMLOROBENZENE (UG/L) 34301

CHLOROETHANE (UG/L) 34311

CHLOROFORM (UG/L) 3210¢
CHLOROMFTHANE tUR/L) 3aaLlp

DIDROMNACHLORNNME THANE 34306

e/t
OICHLPLIFLUB PETHANE 346490
e/
1¢1=UICHLOROETHANE 3448¢
tug/L)
1¢2=0D1CHLOROETHANE 3433)

ts/Ly

roazZA2L

SAMPLES?T 2LL

6V150
299010

11729783
1528
GeAD

208
103
38
<1
<10
<10

Gvle
299011

11729783
1630
5.80

108
5.0
91
<«
<10
<10
a
<3
<2
<3
<2
a
<3
Q
<2
<2
3
a

€2

1411786

GY17
299012

11728783
1643
6edD

302
(%% }
52
<a
<10
<10
<a
<3
<2
<3
€2
<
<3
Q
<2
<2
<3
<1

PROJECTY MAMF
PROJECT MANAGER?

STATUSS PRELININANY

FRENCH PMASE 2
RICK FOLKEMER

FIELD GROUF LEADER: R FCLXEMERN

GH1A
299013

11728783
1600
6.70

361
949
66
<1
<10
<10
<1
<3
<2
<3
<2
<1
<3
<1
<2
<2
<3

<1

SANPLE NUMBERS

6v19 G20
299014 299015
11/28/83 11728783
1000 1300
6470 6480
1730 1210
23.2 35,8
a9 73
2 8
<10 <10
<10 <10
<1 6
<3 <3
<2 <2
< 3
<2 <2
Q 4
<3 <3
a <1
€2 <2
<2 <2
<3 <3
a 1
<2 %1

6w21
299016

11728783
1100
6e40
1580
82.9

230
26
<10
<10
11
<3
<2
<3
<2

<3
{1
<2
<2
<3

<1

Gw22
299017

11728/83
1500
7.10

879
39
120
<1
<10
<10
<1
<3
€2
<3
<2
<1
<3
<1
<2
<2
<3
<1

<2

8T%290




¢i1-H

EXVIKONMENTAL SCICNCF * FNGINFFRINE

PROJFCT NUMBEP P2422420

EIFLD GROUP: FPGY2
PARMETERS: ALL

PARARETERS STORET #
DATE
TInE
191=-DICHLOROETHYLENE 34501
(UG /L)
T=1,2=0TCHLOROETHENE 3ASAR
ey
142-0ICHLOROPROPANE 34541
(U6/L)
CIS~1+3=DICH*PROPENE 34704
.. tus/Ly. . N
T=133-DICHL'PROPENE 34699
<{uG/L) o

ETHYLBENZENE (UG/LY 34371

METWYLENE CHLORIOE 34423

tue/L)
10142¢2=-TECCHOETHANE 34516
ws/L)
TETRACHLOROETHENE 38478
- (UB/L)
101+1=TRICHLOETHANE 343506
tus/7\)
1014+2=TRICHLPETHANE 34511
tue7L)
TRICHLOROETHENE 3aln0
tUG/L)
TRICHL*FLUOROMETHANF 34428
(ue/L)y
TOLUENE (UG/L) 34010

YINYL CHLORIDECUG/L) 3917%

2=-CHL*FTHOVINYLFTHER 3487¢
e/

SAYELES: ALL

GW150
299610

11729783
1528
<2
<2
<
<2
<1
<2
<2
<1
<3
<2
<2
<2
<3
<
5

€2

GM16
299011

11729783
1630

<2

<2

<1

<2 -

<1

<2

<2

<1
<3
<2
<2
<2
<3
<1
<2
€2

01/711/78s

6M17
299012

11728783
1649
<2
<2
<1
<
<1
<2
<2
<1
3
%)
<2
<2
<3
<
<2
2

PROJECT NAME
PROJECT MANAGERS

STATUS: PRELIMINARY

FRENCH PHASE 2

RICK FOLKE™ER

FICLD GROUP LFANERS R,FOLKEMER

GWll
299013

11726/33
1600
<2
<2
<1
<2
<1
<2
<2
({
<3
<2
<2

<2

<3
<1

€z

<2

SANPLE NUMBERS

6v19
299014

11728783
1000
<2
<2
13
<2
Qa
<2
<2
<
<3
<2
3]
<2
<
3
<2
<2

6w20
299018

11728783
1300
<2
<2
3
<2
3
<2
<2
31
<3
<2
<2
<2
<
<
<2
<2

6w21
29901¢

11728783
1100
<2
<2
<1
€2
<1
<2
<2
<1
<3
<2
<2
€2
<3
<1
<2
<2

6v22
299017

11728783
1500
<2
<2
<1
<2
<1
€2
C2
<1
<3
<2
<2
<2
<3
<1
<2
<2

6TH.9y
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APPENDIX 1

Chemical Results--Surface Water



ENVIRONMENTAL SCIENCE & ENGINEERING

PROJECT NUMBER A3801210

SAMPLES! PARY

PROJECT MAMNAGER DAVE MIZELL

PARAMETERS STORET »
DATE

TINnE

ALORIN (U6/L) 39330
BHCsA (UG/L) 39337
BHCB (UG/L) 39338
BHCsD tuec/L) 39259

BHCoGULINDANEI (UG/ZL) 39340

‘eMoRbANE twesL) 39350
"aoNslton cuesty T 39310
¥249200€ UG/L) 139320
‘4949=00T (UG/L) 39300
IpxéLohgn twe/sL) 39380

A=ENDOSULFAN (UG/L) 34361
B-ENDOSULFAN (UG/L) 34356
¢
ENDOSULFAN SULFATE ¢ 34331
uG/L)
ENDRIN tUG/L) 39390

ENDRIN ALDEHYODECUG/L 34366
)

HEPTACHLOR (UG/L) 39410

HEPTACHLOR EPOXIDE ¢ 39420
uG/L?)
TOXAPHENE (UG/L? 3fle

Swo1
229913

A/15/783

1108
0,010
<0010
<0.020
<0.015
<0.015

<035
<0.100
<0.025
<0.100
<0.023
<0025
€0.100
<0.100
€0.100

<0.100

€0.010
€0,020 -
 €1.60

sW02
229914
4715783
1300
<04010
<0.010
<0020
<0.015
€0.015
<0433
<0.100
<0.025%
<0.100
€0.02%
€0, 025
<0.100
<0.190
<0100

<0.100

<0.,010

<0020
Cle80

08731783

SHOA
229917

4716783
1500
€04010
<0.010
0,020
€0.015%
0,045
<0438
<0, 100
<0.025
<o.¥§o
<04 025
<0, b23
<oq?po
'<o?;oo
<q§100
<04 100
<&;bxo
€0,020
<160

FIELD GROUP FRWT1

STATUS IS FINAL

PROJECT NAME FRENCH LTD HAZVASTE
PARAMETERS: PESTVY

FIELD GROUP LEADER

sSWoS

229918
A/71A783

1030
<0.010
<0.010
<0.020
<0.015
<0.013
€0,35
<0-160
<0.02%8

<04100

€0.025
<0.&25
<0.100
<0.,100
<0,100
<0.100
. €0e010
:(0-020
£1.60

SAMPLE NUMBERS
SWos
229919

A/14/83

1330
€0.010
<0.010
<0.020
<0.01%
€0401%

<0,35
<0.100
<0.023
<0.100
<0.025
<0.02%
<0.100
<0.100
<0,100
<0+100
<0.010 .
€04020
<1460

RICK FOLXEMER

I‘ t?.f.g‘:)



-1

ENVIRONMENTAL SCIENCE & ENGINCERING

PROJECT NUMRER A3IP01210
SAMPLES?
PPOJECT MANAGEP DAVE MIZELL

SN2l
PARAMETERS STORET » 229913
DATE 47158782
TIME 1100
19244~TRICHLOROBENZE 3a%S1 <
NE (UG/L)
4-BROMOPHENYLPHENYLE 24636 <5
THER(UG/L)

SHOA
229917
4/16/83
1500
<3
<3

08/31/83

SWoe
229919
4/14/783
1330
<s

<s

FIELD GROUP FRNT1 STATUS 1S FINAL
PROJECT NAME FRENCH LTD MAZVASTE

FIELD GROUP LEADER

SAMPLE NUMBERS

RICK FOLXERER

ccblL90




ENVIRGNMENTAL SCIFNCE t EMGINEERING

PROJECT NUMBER A3BI1210

SAMPLES?:

PPOJECT MANAGEF DAVF MIZFLL

PARAMETERS STARET
DATE
TINE
204-DINITROTOLUENE ¢ 34611
us/L)
2,6-DINITROTOLUENE ( 34626
UG/L)
DIOCTYLOHTHALATE 34596
(Us/1)
142-DIPHENYLHYDRAZIN 34346
£ wes) .
FLUORANTHENE (UG/L) 34376
FLUORENE (uG/L) 34381
HEXACHLORORENZENE (U 397€0
G/L)
HEXACHLOROBUTADIENE 34391
(uG/L)
MEXACHLOROETHANE (UG 34396
0
HEXACHLOROCYCLOPENTA 34386
DIENE CUG/L
INDENO(1+2+3=COIFYRE 34403
NE (UG/L)

ISOPHORONE (UG/L) 34478

NAPHTHALENE (UG/L) 34696

NITROBENZENE (UG/L) 34487

N=NITROSONIMETHYLANT 3aa3a
NE tUG/L)

N=NITROSTDIPROPYLAN] 34428
N (UG/L)

NeNITROSONIOHENYLAMT 34433

NE CUG/L)
PHENANTHPENE (UG/L) 24ag])

PYRENE (UR/LDY LYY

2930740 -TCRADCUGIL) X455

svel
229913
4/13783
1100
<5
<3
<5
<3
<5
<3S
<S
<5
<3
<S
<3
<5
<%
<3
<8

<
<5

)
229917
4716783

1500
'

<s

<5

<s

<s

<5

<s

<5

s

s

<s

'

<s

¢S

<s

s

<S

¢S
<s
<10

08731703

sSVoe
229919
4714783

1330
<s

<s

<S

<s

<5

<s

<8

{]

<3

<s

<s

<s

<s

<s

<3

<s
<8
<s

<5

~<1e

FIELD GROUP FRUT1 STATUS IS FINAL
PROJECT NABE FRENCH LTD HAZWASTE
FlELD GROUP LEADER RICK FOLKEMER

SAMPLE NUMBERS

€2V2.90




ENVIRONMENTAL SCIENCT R ENGINEEPING

PROJECT NUPRFR
SAppP e
PRNJECT MAMACER

PARAMETERS SYOREY #

DATF

TInE

BENZOCAIPYRENE (UG/L 342a7
)

BENZOC(GNIIPERYLENE ( 3A521
ve/L?

BENZIOINE (uG/L) 39126

BIS(?2-CHLOROETHYL)ET 34273
HFP (UG/L)

BIS(2-CHLORODETHOXY)N 34278
ETHANCUG/L

BISC(2=-ETHYLHEXYL) 30100
PHTIHIUG/L)

BIS(2=CHLOROISOPROP) 34283
ETHRER(UG/L

A =BROMOPHENYLPHENYLE  34£36
THER(UG/L)

BUTYL BEN2YL PHTHALA 34292
TE tUuG/L)
2-CHLORONAPHTHALENE 345R1
tuesL)
¢ =CHLOROPHENYLPNFNYL 2ag4l

FTRERCUC /L.
CHRYSENE (UG/L) 14320
DIBENZOCA4HIANTHPACE 34%%6
NE (Ur/L)
DI=-N=BUTYLPHTHALATE 39110
. tue/7L) .
103¢DICHLORNRENZENE 24584
twe/sL)
194=DICHLORPPENZENE  2457]
tueL)
102=0ICHLORCHRENZENE 4576
ez ’
3+3°=DICHLNPOPFN2INT 2acl}
NF (URL)Y :
DIETHYLIU U THALATC Az,
tyG/L) '

DIMETHYLVHTHALATF (4
GILy

P3R1121C

DAVE MIZFLL

Ja3ay

Syl
22991)
4715783
1100
<%
<8

<5

<5
<3
<3

<%

SYna
229917
a/16703
1500
¢s
s
<s
¢s
¢s
¢s
¢s
<s
¢s
¢s
¢s
¢s
s
<
<s
¢s
<s
<s
e
<3

fas31/e3

Swee
229910
A/18/7R3
1337
<&
e
<
<"
<5

{5

FIELD GROUP FRVUT1 STATUS 1S FINAL
PROJECT NAME FRENCH LTD HAZVASTE
FICLD GROUP LEADER RICK FOLKEMER

SAMPLE NUMBERS

AT




S-1

ENVIRONMENTAL SCIENCE t ENGINEERING

PROJECT NUMBESR
cAmMpLES?
PROJECT MAMAGER

PARAMFTERS ST

DATE

TImME

TOLUENE (UG/L)

VINYL CHLORIDF (UG/L

)
2=CHLORDETMHYLVINYL €

THER(UG/L)
A=CHL®=3=METH*PHENOL

(UG/L)
2=CHLOROPHENOLC(UG/L)

234=0ICHLORQPHENOL
ey
2+4=DIMETHYLPHENOL ¢
UG/L)
2+4-DINITROPHENOL
tUG7L)
2=KETHYL=444A=-0INITRO
PHENL (UG /L
2=NITROPHENDL (UG/L)

A=NITROPHENOL (UG/L)

PENTACHLOROPHENOL
(uG/L)
PHENOL (4G/L)

29496=-TRTCHLOPHLNOL
the/L)
ACENAPHTHENE (UG/L)

ACENAPHTHYLFNE (UG/L
)

ANTHROACENE UG/L)

BENZOCAIANTHRACFNE ¢
ULV

ENZN(F)FLUARAMTHINE
(20

MENZQ IV IFLIE ANTHEPE

tua/sL)

a3r0l210

DAVE MIZELL

ORET

34010
319178
34576
34452
34586
36601
346N6
30616
34657
38591
34646
39032
84694
34621
38298

38200 -

4220

n82¢

sz

14242

Svr}
229913
4715783
1100
<1
2
<3

<S
<3
<s
<s
<3
<3
(4]

<5
<5
<%

<5

B 4]

<5
<%

Ke)

SHOa
229917
A/16/83

1500
<1

<2

<3

<5

<%

<5

(4]

<5

<5

<S5

<5

<5

s

<5

(4]

4}

<5

14- I

€%

<5

08731783

SWO6
229919
4714783

1330

<1

<2

<3

<s

<s

<s

<s

<5

<s

<s

<s

<s

<3

<s

<s

<s

<s
<
(N

(44

FIELD GROUP FRUT1 STATUS IS FINAL
PROJECT NAME FRENCH LTD HAZUASTE
FIELD GROUP LTADER RICX FOLKEMEP

SAHPLE NUMBERS

Scvig9




ENVIRONMENTAL SCIENCE 2 ENGINEERING

PROJECT NUMBER 938031210
SAMPLES?
PROJECT HANAGER DAVE MIZFLL

ewny
SARAMETERS STORET # 229913
DATF 4715783
TINE 1109
CHLOROETHANF (UG/LY 34311 <3
CHLOROFORM (UG/L) 32106 3
CHLOROMETHANE (UG/L) 34418 <3
DIBROMOCHLOROMETHANE 34356 <2
e/L)
DICHLORODIFLUORCMETH 34668 <3
ANE(UG/L)
1941=-DICHLOROE THANE 34496 2
(ue/L)
1+2-DICHLOROETHANE ( 34531 4
ue/L)
1¢91-DICHLOROETHYLENE 34571 <2
fuG/L)
T~1+2=-DICHLOROETHENE 34545 <2
we/L)
192~DICHLOROPROPANE 34541 <2
we/sLy
CIS=1+3~DICHLOROPROP 34704 <2
ENE (UG/L)
T=143-01CHLOROPROPEN 34699 <1
€ we/L)
ETHYLBENZENE (UG/LY 24371 <?
METHYLENE CHLOPIDE 34423 €2
tU6/7L)
191+242+-TETRACHLOROE 34516 <1
THAKECUG/L
TETRACHLOROETHENE 14478 <3
(wes/L) :
1elo1~TRICHLYETHANE 34576 <2.
/L _ '
19197=TPICHLOETHANF  t4S1Y €2
(UR/L)
TRICHLOF i £ THFNE Jaiae <2
e/ T
TRICHLATGFLUOROMETHA 344PR <2

N CUGZL)

SV0a
229917
4716787

1200
<3

<1

¢s

<2

<3

<1

<2

<2

<2

<2

<2

<1

<2

<2

<1

<

<2

<2

<2

2

18/31/7R3

SHoe
229919
a/14/783
1330
<3
<1
<3
<2
<3
<1
<2
<2
<2
<2
<2
<1
<2
<?

<1

Lex
't
<2

<2
<2

FIELD GROUP FRWTY STATUS IS FINAL
PROJECT NAME FRENCH LTD MAZWASTE
FIELD GROUP LCADER RICX FOLKEMER

SAMPLE NuMBERS

.7..90




L-1

ENVIRONMENTAL SCIENCE &t ENSINEERING

PROJECT NUMBER
SANPLES: FRSW2

p3801210

PROJECT MANAGER DAVE MIZELL

PARAMETERS ST

DATE
TINE
ARSENICHTOTALSUG/L)
aentLLxun.f;(ﬁé}ia
CADNIUM,TOTAL (UG/L)
CHROMIUMyTOTAL CUG/L)
COPPER TOTALCUG/L)
LEADS TOTALUB/LYY,
ntncunv.rdTA;;ué)Lﬁ
NICKELsTs C(UG/L) |
SELENTUM, TOTAL (UG/L)
STLVER+ TOTALAUG/L)
THALLIUNS T 5(UG/L)
ZINC4TOTALCUG/L)
ACROLEIN (UG/L)
ACRYLONITRILE (UG/L)
BENZENE (UG/L)
BROMOME THANE (UG/L)
RROMODTCHLOROMETHANE
twe/L)
BROMOFORM (UG/L)
CARBON TFTRACHLOR INE

(UG/7L)
CHLOROELNZENE (UG/L)

ORET #

1002
1012
1027
1034
-1042
1054,
1900,
1067
1147
1077
1059
1092
34210
34215
34030

3013

32101
32194
32192
34301

SHo1
229913

4715783

1100
<AS
<1.0
<a,0
13
6e2

<5.°:

0.2
€10,0 -

<1.0
<0.3
<a0
‘13.2
<10
<10
2

<>
<.

<2
€2

<

Suoe

229917
4716783

1500
<43
<1.0
<4,0
10
56
<Se0
0.3
<10.0
<i.0

<0.3

<Al

1648
<10
<10

<1

<2
<1

<2
<2
<1

08/31/783

Sue6

229919
4714703

1330

<as

<109

<0

1

'‘Beb

5.0

0.3

<1049

<140

<0.3

<40

17.9

<10

<10

3

<@

<1.

<?
<2

<1

FIELD GROUP FRWT1 STATUS IS FINAL
PROJECT NAME FRENCM LTD MAZVASTE
PARAMETERS: FRSW}

FIELD GROUP LEADER RICK FOLKEMER

SAMPLE NUMBERS

-

Lev 99




ENVIRONMENTAL SCIENCE & ENGINEERING

PROJVECT NUMBER
SAMPLES: FRSVA

PROJECT MANAGER

83801210

DAVE MIZELL

PARAMETERS STORET #
DATE

TINE

PHy (STD UNTTS) 450
SP.COND.yFIELD %

(URHOS/CH)

TOE tMG/L) 99343
CARBON ¢ TOC (MG /L) 680
PHENOLS tU6/L) 32730
rox fuesL-cL) 70383

sunAPT

229912

4/15/83
1219
8440

445
<5.00
62.0
NA

-n

'66 .

swo1
229913
4715783
1100
770
T2
NA
6242
13
. <50

08731783

swee
229914
4715783
1300
T.70

FIELD GROUP FRVUT]

PROJECT NAME FRENCH LTD HAZWASTE

PARAMETERS? FRSW3

FIELD GROUP LEADER RICK FOLKEMER

SAMPLE NUMBERS

sVo3 svo3o SU0A T H
229918 229916 229917 229918
A/1T7783  A/17/83  A/16/83  4/14/83
915 915 1500 1030
7.00 7.00 6460 7400
392 392 645 a0bd
<5400 <5,00 <5.00 €5,00
12,3 10,2 12.2 3547
2 4 Y 10
<50 <30 <80 <50

STATUS 1S FINAL

Su96
229919
4/14/83
1330
7.10
30%

<5.,00

12,2

3
<50

Bcw.3




ENVIRKONMENTAL SCIFNEE 8 FNGINFERING

PROJECT NUMOFR  R2422420

FIELD RPQOUPS FREW2

PARAMETERS? aLL SAMPLFSS ALL
swe7
PARAMETERS STORET ® 299400
DATE 11726783
TinE 915
PHe(STD UNITS) a00 5.00
SP.CONDesFIELD T 120
(UMHOS /CH),
CARBONJTOC(MG/L) 680 19.1
TOX - (UG/L=CL) 70353 110
PHENOLS (UG/L) 32730. <1
ACROLEIN (UG/L) 30210 A
ACRYLONITRILE (UG/L) 34218 NA
BENZENE (UG/LY  3a030 WA
BROMOMETHANE (UG/L) 34413 NA
BROMODICHLOROMETHANE 32101 ‘NA’
tue/L) )
BROMOFORN 'CUG/L) 32104 NA
CARBON TETRACHLORIDE 32102 NA
(U6/L)
CHLOROBENZENE (UG/L) 34301 NA
CHLOROETHANE (UG/L) 34331 NA
CHLOROFORM (UG/L) 32106 NA
CHLOPOMFTMANE (IHE/L) 34818 NA
DIBROMACHLOPOMFTHANE 34306 NA
_ /L)y o o
OICHL'DIFLUGY T THANE 3466@ Na
tUG/L) o .
141-DICHLARAETHANE 3449 - HA
e/ _ .
1+2-DICHLOPOETHANE 34231 L]

tuesL)

sSwos
299401

11726783
918
5.00
120
28,7
17

‘s

<10

<16
<1
<3

€2
€3

<2
<1
<3

<1

<2

<2

<3

€1
<2

1711708

swo9
299402

11/26/83
913
8400
30
534
160
5
<3¢
ésh
1890,
13
0
s
<10
<s
<13
%0
I
a0
ets
ae

STATUS: PRELININARY
PROJECT NANE FRENCH PHASE 2
PROJECT MANAGERS RICK FOLXCMER
FIELD GROUF LEADCR: R.FOLXEMCR

SAHMPLE NUMBERS

91

-

L ]

6.V




01-1

CNYIROMMENTAL SEIENRCE © FRgINFER M

PRPOJECT RUMBEF R242242¢

FIELD GPOUP: FPTV2

PAPLMETERSS BLL SAMPLES: 2aLL
SW07
PARAMETEPS STORET ¢ 299400
DATE 11726783
T1InE 915
141=D1CHLOROETHYLENE 34501 NA
(Ue/L)
T=132=-0ICHLOROETHENE 34546 NA
sty
192-DICHLOROPROPANE 34543 NA
(UG/7L)
C1S-1,3~DICHYPROPENE 34704 NA
(UG/L) : '
T-193-DICHLYPRORENE 34699 NN
wesLyt.
ETHYLBENZENE (UG/L)  3437X NA
METHYLENE CHLORIDE 34423, NA
(Ue/Ly - X ,
1914242-TE*CHYETHANE 34316 NA
(UG/LY,
TETRACHLOROETHENE 34475, NA
eIy S .
AYTFISTRICHLOCTHANE 34506
T tueany . - :
YITSSTRICHLPETMANE 34513 NA
twe/sL) o
TRICHLOROETHENE 39180 NA
(wesL) _
TRICHL*FLUOROMETHANE 3A4A8
tu/L)
TOLUENE (UGZL) 34010 NA
VINYL CHLORIDE(UG/LY 39178 1y
2-CHLSETHOVINYLETHER 34576 nA
tue/L) _ o
ACENAPHTMENE (UR/L) 220 NA
ACENAPHTHYLENE CUR /L) 3‘206 ‘ NA
ANTHRACENE tNG/L) 34220 )
BENZOCAIANTHRACEE  Ya826ic  ma

tesLy

NA

NA

swoe
299401

11726783
915

<2

<2

<

<2

3t

<2

<2

<1

<3
<2
<2
<2
¢
<1
<2

€2
<1

<1
<1

<1

Jl1711788°

sWoe
299402

11726/83
918
13
350
a7
<10
<8
580
<10
']
63

<xe.
<10

110
<1s

atn

: 80
L
jb‘b”

240

- 220,‘”
RCEINE

STATUS? PRELIMINARY
PROJECT NAMF FRENCH PHASE 2
PROJECT MANAGER: RICK FOLKEWED
FIELD GROUP LLADERS: R.FOLKEMER

SAMPLE numMBERS

0EVL99




11-1

ENVIFONMRENTEL SCIFMPE & FLAIMFPR)YVA

FROUFCT CUFNEE  w242582.

FIFLD EPOUR: FREWD

DARAMCTLPS: aLL cAMRLESS AL
SWD7
PARAMETERS STORFT » 299400
DATE 11728783
TInE 921%
BENZOCBYFLUORANTHENFE Y4230 NA
(U6/7L)
BENZO(KIFLUORANTHENE 34242 NA
(ue/L)
BENZOCA)PYRENEIUG/L) 34247 NA
BENZO(GHI)PERYLENE 34521 NA
(UG/L)
BENZIDINE (tUG/L) 39120 NA
BISC(2-CHLPETHO)ETHER 34273 NA
tue/Ly
BIS(2-CHLYETHOXIMTHN 34278 NA
tUG/L)
BIS(2-ETHYHEX*)PHTH, 391np NA
tuG /7Ly
BIS(2=-CHL*ISOPRICTHR 34203 NA
tUG/L)
A«BROYPHEN'PHENCETHR 34636 NA
(UG/L) :
BUTYL BEN2'PHTHALATE 34292 NA
’ tuG/7L)
2=CHLORONAPHTHALENE 34581 NA
tue /L)
A=CHLO*PHEN?PHENSE THR 3464} NA
(UG/7L)
CHRYSENE (u6/L) 34320 MA
DIBEN® (AyHIANTHOCENE 34856 NA
. tus/sLY .
D1=N=BUTYLPHTHALATE 39110 NA
tuG/L) :
L+3+0JCHLORMHENIENE  34%65 NA
twe/Ly
1e8=DICHLARNREM?FNE 34571 NA
tunsL)
192=DICHLOPCREMI T NE 34536 NA
tuesL)
Ied aDICHL*PFM7IDINF 54631 NA

tmr sy

svos
299401

11726783
915
€1
<1
<1
€2
<2
<1
<5
3
<s
<6
<1
<1
<2
<1
<2
e
<1

<1

<2

<2

PRYARYA L

SVo9
299402

11726783
1%
<y
<a
<5
<8
<9
<7
<30
390
€3¢
<39
<5

<3
<12
170
<9

<2

<7

<t

11K

<11

STATUS: FRELINIMAGY
PROJECT ME¥E FRENCH PHASE 2
PROJECT MANAGERS RICK c©OLKFwEp
FIELD GROUP LEAQDECRS e, FOLKCHMEP

SAMPLE NURBERS

1€V LA0



T1-1

ENVIRONMENTAL SCICNCE ¢ FRRINEFP IMF

PROJECT MUMBFP  #2342742¢
FIELD GROUP?! FPRev)

PARAMETERSS aLL SAPPLES? A
sVo7
PARAMETERS STORET # 2994
DATE 117267
TINE 9
DICTHYLPHTHALATE 34336
tue/L)
DTAETHYLPTHALATE 34341
. UG/LY _
294=0INITROTOLUENE 34611
/L)
246-DINITROTOLUENE 34626
L wen
DIOCTYLPHTHALALE 34596
- auesy
102=DIPHENYHYDRAZINE 34346
(esL)
FLUORANTMENE CUG/L) 34376
FLUGRENE tus/L) 34381
HEXACHLOROBENZENE 39700
(wesL)
HERACHLOROBUTADIENE 34391
(ue/L)
HEXACHLOROETHANE 34396
(ue/sL)
HEXACHYCYCOPENCDIENE 34386
(Ue/L)
INDENO(14243-COIPYPN 3443
(e/L)

ISOPHORONE (UG/L) 3808
NAPHTHALENE tUG/L) 34696
NITROBENZENE (UR/L) 34487

N=NITROSADIMLTPANINE 34435
ey -

N=NITROSADIPROCAMINE 34428
e/

N=NITROSODIFHE® ARTHE 34433
tUe/L)

PHENANTHRENE (1G/L ) Jangy

Lt

00
a3
18
NA
NA
NA
NA

‘NA

MA
NA
HA
NA
NA
NA
NA
NA
NA
NA

Ma

. “'._

LTy

N

L

suos
299a01

11726783
913

<1

<1

<2

<3

<1

<1
<1
<1
€2
<3
<2
<3
<1
<1
<1

[

<3

'Ly

1

<1

1711704

swoe
299402

11726783
915

<3

<A

<12

<16
€2

630
S70
<12
<18
<13
<1s

<7

<

LU

X3

9
¢30:

. (71;1.

1300

STATUS? PRELIMINARY

PROJCCT MANE  FRENCH PHASE 2
PROJECT MAMAGERS RICK FpLKEME®

FIELD OROUF LEADERS R.FOLXEVER

SAMPLE NIIMBERS

AN ZALR.




€1-1

ENVIRONMONTAL SCIENCT & CNGINEFRIMG

PROJECT NUMBEP 2242242

FIELD GROUP: FPSY2

PARAMETCRS: ALL TAPPLES? ALL
svo7
PARAMETERS STORET & 299490
DATE 11726783
TINE 918
PYRENE (UG/L) 34469 NA
2¢30748-TCODCUG/L) 34475 NA
11244=TRICHLYBENZENE -3458] A
(vesLy '
S=CHL*=3=HETHTPHENDL 34452 NA
tuerL:) .
2-CHLOROPHENOL CUG/L) 34586 NA
2,4=DICHLOROPHENOL 34601 NA
tuesn)
204=DINETHYLPHENOL 34606 NA
.. tUe/L) . o
'294=DINITROPHENOL 34616 NA
, (we/L)
2-MET*~4,6=-DN*PHENOL 34657 NA
- T UG/
2-NITROPHENOL (UG/L) 34591 NA
A-NITROPHMENOL (UG/L) 34646 NA
PENTACHLOROPHENOL 39032 NA
we/L)

PHENOL (VG/L) 34694 NA
2+4+6=TRICHLOPHENOL 34621 NA
(Ve/L) .

ALORIN (UG/L) 39330 NA
BHCA (UGR/L) 39327, NA
BHCWR (UI/L) 9338 . MR
BHC oD (UG/LY 39259 .
BHC+GILINDANE ) (UG/LD :93A0.' NA

Lt )

CHLORDANE (16 7L) 19330

swer
299401

11/726/83
13

<1

<9

<2

<2

<2

<2
{2
€2
<A
<3
<3
<3
<1
<2
€0.004
€0,002

¢o.02¢

C0,004

€0,0:3

- €0.030

NYARYAL

svoe?
299402

11726783
213
T80
<60
<10

<11
<8

<1
<9
<9
<2%
<1%
<20
€29
<7
<14

<0.004
€0.002
RN
<o.dh35;g;‘
<o.003
<b.§$o; 

STATUSS PRELIMINACRY
PROJECT MAKE FRENCH PHASE 2
PROJECT MANAGCR? RICK FOLXKEMER
FIELD GPOUP LEADER: R.FOLKEMCR

SAMPLE NUMBERS

EEVLIO
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ENVIRONMENTAL SCIENCE & ENGINCERING

OROJECT NUMREP
FIELD GROUF: F
PARAFETCRS: AL

PARAMETERS
DATE

TIneg
00D+ PP LUG/L)
DOE+PP* CUG/L)
DOT+PPOCUG/L)

DIELDRIN CUG/L)
ENDOSULFAN,A (UG/L)
ENOOSULFAN.B (UG/L)

ENDOSULFAN SULFATE
(u6/7L)

ENORIN tUg/L)

ENDRIN ALOEMYDE
(uG/L)
HEPTACHLOR (us/L)

HEPTACHLOR EPOXIDE
tue/L)
TOXAPHENE (UG/L)

R2422426
PSV2
L SAMPLES: ALL
swo?

STORET *# 299400
11726783
918
39310 NA
430320, NA
39300 NA
39380 NA
34361 NA
3a3%¢ NA
34351 NA
39390 NA
34366 NA
39410 NA
39420 NA
39400 NA

Swos
299401

11726783
91s
<0.020
€0.006
€0.020

<0,060
<0.050
<0.050
<0.050
<0.010
<0.100
€0, 004
<0.000

€0.,200

N1/711784 STATUS: PRELIMINARY
PROJECT NAME FRENCH OMASE 2
PROJECT MANAGER: RICK FOLKEMEP
FIELD GROUP LEADER: R.FCLKEMER
SAMPLE MUMBERS
SW09
299402
11726783
”1s
<0.020
<0.,006

<0.020

<0060
<0,050
<04050
<0,050
€04010
<04100
€0, 004
<0.040
<04200

90

PERL

3
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APPENDIX J

Chemical Results--Sediments



ENV!RONNENTA& SCIENCE 8 ENGIMNEERING

PROJECT NUHBCR 3811210

SAMPLESS ‘PART

PROJECT MANAGER DAVE MIZELL

PARAMETERS STORET #
DATE
TINE
193=DICHLBENZENESED 34569
UG/KG=DRY
lon-orcuLB:nzzut.sto 34574
. UB/KE=DRY o
t.a-OIanacuz:ut,sso 34839
’ UG/KG=0RY .
MEXACHMLYETHANE SED 34399
UG/KE-DRY
BISC2=-CHLETHYLYETHER 34276
SD4UG/KE=D
BIS(2-CHLETHOXINTHAN 34281
SDyUG/KE=D
BISt2-CHLISORRIETHER.
SDQUGIH&
1+2-DIPNYBYORAZ 1 SEY 34
ye/sxe-bpy * .
N-NITROSODIMETHYLAM, 34441
SDWWG/KE=D"
N-NITROSOD=N=PROP¢SO 34431
w7 UG/KB=DRY :
192¢4=-TRICHL *BENZENE 34554
$04U6/KE=-D
ntxAanauer!tu!'szn 39705
i UB/KEDAY. .
HAPHTHALENE-SED'“GI 34448
KG=DRY) . ;
tsopnononcsSEOtUGIKsﬂanlx
-0RY) .
HEXACHLCYCLOPE”TQSEO 34389
UG/XG=DRY
2-CHLNAPHTHALENE+SED 34584
US/KG=DRY
ACENAPHTHYLENE.SED 34203
UG/KG=DRY
ACENAPHTHENE  SED 3a208
UG/KG=DRY
2¢6=-DNTsSEDCUG/XG= 34629
ory) :

2¢8~DNTSED(UG/KG- 24614
orY)

Seny
230000

A/715783

1421
<€17000
€16000
<17000
¢31000
<16000
72000

<2000

<72009 -

<23000
<A3000
1300000
<8100
<34000
€11009

240000

190000
<39900
<27000

SEe10
230901

4715783
1818
<6990
<6500
<7209
<13000
<6500
<31000
<31090

<271%¢0
I'(SOOOO
<31000
<10000
<19000
.280000
<3500
<15000
<4600
62000
Secto

c1ren0

<1200

09/02/82

S£93

230003
a715/83

1500
<13000¢
€130003
c1a00ce
<250000
<130000
<580000
<580000
EPITTY
<550000
<580000
<180000
<350000
2400000
<65000
<200000
<86000
so@ooo
320900
¢310900

<22030¢

FIELD GROUP FRSS1

STATUS IS FINaL

PROJECT NAME FRENCH LTD MAZWASTE
PARAMETERS? BNSED

FIELD GROUP LEADER

SEO»
230004
4/11/83

9490
<130
<139
<140
<250
<130
<S80
<3580
<5
<5%0
<580
<180
<359
<Al
<65
<280
14,1
<3N
<93
<310

<22n

SAMPLE NUMBERS
SE10
230017

a71/83

1100
<240
<230
<280
¢as0
<230
<1100
<1100
<92
<1100
<1100
<330
C6AD
160
<120
csnr
<16¢
730
420
¢s70

cagr

RICKFOLKEMER

9£¥ 290



ENVIRONMENTAL SCIENCE & ENGINEERING 09/02/783 FIELD GROUP FRSS1 STATUS 1S FINAL
PROJECT NUMBER 83801210 ' PROJECT MAME FRENCH LTD HAZVWASTE
SAMPLES?

PROJECT MANAGER OAVE MIZELL FIELO GROUP LEADER RICKFOLKEMER
SAMPLE NUMBERS
SE01 . SEO1D SE03 SECa SE10
PARAMETERS STORET # 230000 230001 230003 230004 230017
DATE A/15783  &/15/83  A/15/83  A/17/83  A/7/83
TIne 1821 <1418 1500 s40 1100
INDENO(1+243-CDIPYN, 34406 <17900 <6900  <130000 <139 <240
. SO4UE/KE~D . .
DIBENZOCAGHIANTHRA, 34359 €21000 ¥9000 <170000 <170 <310
B SDyUG/KE=D _
BENZD(GHIIPERYLENE, 34524 <17000 Ri200 <140000 <140 <250
SDyUG/KE=0 _
2939748-TCDDoSEDLUG/ 34678  <130000 JE2000  <1:200000 €1200 <2100
KG=DRY) ‘ —
FLUORENESSED(UG/KG~ 34384  :2AD000 iy ssoooc <86 82e
 DRY) o - . .
A~CHLPHYLPHENYLETHER. 3a644  €39000 dO%bve  <230060 €230 <A30

SOJUB/KBAR:

LEYLIYD




-

ENVIRONRENTAL SCIENCE ® ENGINEERING

PROJECT NUMBER 3801210

SAMPLES?

PROJECT MANAGER DAVE MIZELL

PARAMETERS STARFY #
DATE
TINE
N=NITROSODIPHENYLAMy 34436
SOsUB/KG=D
HEXACLRBENZENE SED 39701
"UG/XG-DRY
A=BRPHNL PHML ETHER 34639
SOWUB/KG=D
DIMETHYL . PHTHALATEs 34344
SDWUG/KG=D
DIETHYL PHTMALATEs 34339
‘$DyUB/KE=D
-D!-N-BUTYL SPHTHALATE 39112
$DG/KC=0. :
“BUTYL BENPHTHALATE 34293
* SDYUG/KE=D '
BIS(2-ETHYLHEXIPHTHs* 39102
. .804UG/KE=D
DI=N=0CTYL PMTHMALATE 34599
$D2UG/KG=D
PHENANTHRENE ¢ SEDCUG/ 34464
KG=DRY) .
ANTHRACENE+SEDCUG/KE 34223
=DRY)
FLUORANTHENE+SENCUG/ 34379
KG=DRY)
PYRENE s SEDCUG/KG= 30872
DRY)
BEN2IDTNE«SED(UG/KG=- 39121
DRY)
CHRYSENE+SEDIUG/KG~ 34323
, ORY)
BENZOUA)ANTHRACEME, 34529
SDWUG/KG=D
3¢3=DICHLBENZIDINE, 34534
SDeUG/KG=D L
BENZO(BIFLUORAN,SEDC 34233
UG/KG=DPY) '
RENZO(KIFLUORANGSED  T4248%
UG/KG=DRY

RENZOCAITYRENE,ZSED 34250
UG/KG=0PY

SEAL

230000
4/15/83

1421
160000
€29000
<93000
<9000
<7200
<4500
<9900
<7200
16000
710000
120000
280000
280000
<21000
63000

98000

€<25%000

52000

<10000
32000

09702783

SE010 SEDS
230001 230003

a/15/83  a4/13/83
1818 1500

39000 700000

<13000  <¢230000

<2000  <750000 .

<3940 <72000

<3100 <58000,
<2000 <3600Q0.
2

caz0p.
<s100"
13000

150000°. 1800000,
38000 200000

81000 650000
84000  "540000
<9000  <170000
22000 92000
32000 210000

1€11000  <200080
17000 97000
<4300  <a0000
13008 <93400

FIELD 6ROUP FRSS1

PROJECT NANF
F1ELD GROUFP LEADER

SE0s
230904

4717783

940
<130
<230
<180
<12
<s8

<36
s
488

el

<100
<58
<38
Qe
<72
<139
<200
<12
<72
<73

SAMPLE NUMRERS
SEX0
230017

A/77783

1100
<240
<4390
<1400
<1as
<1190
€66
€159
<110
<66
2100
A70
570
870
<310
190
<240
<370
<12¢
<120
<180

STATUS IS FINAL

FRENCH LTD HAZWASTE

RICKFOLXERER

g8e¥La0
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ENVIRONMENTAL SCIENCE & ENGINEERING 98/31/83 FIELD GROUP FRSS1 STATUS IS FINAL
PROJVECT NUMBER A3AG1210 PROJECT NAMNE FRENCH LTO MAZWASTE
SAMPLFS: SED? PARAMETERS: SEDS
PROJECT MANAGEP DAVE RIZFLL FIELD GROUP LEADER RICKFOLXEMER

SAMPLE NYMBERS

sEe s€o10 SE03 SEo0s SE%é6 s€1¢
PARAMETERS STORETY » 230000 230001 230003 230004 230005 230017
DATE 4715783 4715783 4715783 4/17/83 4/14783 4/7/83
TINE 1421 1418 1500 940 1120 1100
ARSENICSED (MG/KG~- 100% 99 6e3 3¢5 0.1 1.4 0.9
BERYLLIUH?:;;(HGIKG- 1013 516 39.0 1361 0.5 7.3 ' 6e8
CADHIUHoSgSY:PGIKG- 1022 Teb Se0 4.7 <0.07 0.2 03
CNROHIUH'g;;)(HGIKG- 1p29 486 297 292 1.3 13.0 18.2
COPPERQSEg:;;IKG- 1043 83 L.} 150 0.7 5 12
HERCURYOSQE:;GIKG° 71921 <077 <0.71 gO-SO <f.11 0.26 <0.16
NICKELQSEgR:;GIKG- 1068 592 533 92 0.9 10 15
LEADLSED ?:;;KG-DIY)' 1052 120 98.1 101 37 21.8 35.1
SELENJUNSSED (MG/KG- 11ag Oe7 0.7 0.6 <0.10 0.2 €042
SlLVER.SEgp:;GIKG- 1078 0e3 0.2 0.1 0.01" D.02 0.02
THALL!UHog;;:HGIﬁG- a0 <75.9 €67.2 <a6.6 €12,.3 ©€19.2 €21.2
ZINC,SED Q;E;KG-DRY) 1193 A%30 6620 1070 6 68 99
ANTIMONY.SED (MG/KG~- 1098 <150 <130 €93 <28 <38 <2

nevy

8E%L9)




L=r

ENYIRONMENTAL SCIENCE & ENGINEERING

PROJECT NUMBER 83801210

SAMPLES: SED2

PROJECT MANAGER DAVE MIZELL

PARAMETERS STORET &

DATE

TIRE

SOLIDS (X wWFT WT) 70218

CARBON+TOC+SED(G/KG~ 687
DRY)

TOX+SEDC(UG/XG=DRY) 99263

PHENOLS +SED(UG/KG= 32731

DRY)
TOE+SED(MG/KG=VET) 99121

SEL10
230017
477783
1100
4605
14,2
534
<532
1380

om/31783

FIELD GROUP FRSS1 STATUS IS FINAL
PROJECT NAME FRENCH LTD HAZWASTE
PARANETERS: SED1

FIELD GROUP LEADER RICKFOLKEMER

SAMPLE NUMBERS

088490




n
)

CNYIRONMLNTAL SPIENCE R ENAIMEpOpYn

PROJECT MUPBER 82422420
CIELD GPAUP: FPSF2

PARALTERS: ALL SAPPLES: ALL
' © . SE1Y.
PARANETERS STORET & 299300
DATE . | 11721783
ting 830
roc.seotnclxs-onva 99344 . 8120
CARBONoYOCcSED(SIKs- . 68y a8s1
- ORY) - .
TOXUSED(US/KG-DRY) . 99263 14000
soLTos ‘fx weT wr) 70318 31.8
ALDAINJSEDIUE/RG= 39333 NA
. DRYY .. N
zanc.u.stbcuc/xs-nun),3901sj MA
pnc.a.sto(uslxc-on?) 34251 .1y
ﬁt.n.sto«uozxdhonv: 392@2 A
g ‘4
'anc.c¢L1nonn:»sto 39783 NA
- “i - UGIKG=DRY o .
fanonnAn:.scocuc/nc- 39351 . ‘NA
. DRY) -t '
DODPPGSEDCUG/RG- 39311 NA
ORY)
DOE+PP*,SED (UG/KG~ 39321 NA
ORY)
DOT4PP*SEDIYG/XG= 39301 NA
© pRY) _
OIELORINGSEDCUG/KG= 39383 NA
oRY) ,
ENDOSULFANGASSEDCUG/ 34364 MR
KG=DPY) A
ENDOSULFANSBoSENCUG/ 34389 HA
KG-DPY) o :
ENDOSULFAN SULF<SEDy 34358 oM
T NGIRG=DRY o
THOPIN G EC 1A /G- 39393 "a
 oPY) o -
HEPTACHLOR (RFNING/YC 39413 " MA-
-hRY) : R
HEPTACHLOR LPOY,“EN 39423 Ni
L2 { T L

— t - [ r - r-
1711784 A"' sTaTUSY PRtLlH!NARY
PROJECT WARE. FRENCH PHASE 2
PROJECT. MANAGERS RICK FOLKEMER
FIELD GROUP LEADER: M.FOLKENER.
S€12. sEls _\stiqf : ;ag:ggouungcggls ~~stis - se1r- SE18 sC19
299301 © 299302 - "299303 299304, 299303 2993506, 1299307 . 299368 299309
11721783 11/21153; 11721783 . 11130/03' 11125133‘ 11/25/33 11728783 11725783 11/28/83
SOOO;”jj_;xoo‘ '11004, 1453“ .+11130 1100 xozu 1010 948
14700 1 Toss 1960 - .,314=f¥':fzssp.' 636 sm0 1330 °21
22.3 Bedd 2473 200" o3 3044 3604 18,3 B85
‘. 6100 2000 @Euo. lreon 4@60' 556&' 17000 2300 1900
373 ades 68.0 88,0 836 2148 18,5 45,0 6040
; rNA e RA- “NK NA WA T A NA NA
Ay WA NK A nA NA NA WA A
NA 1,1y ?hn‘; 3u§1 NA < MA WA NA NA
A L f!ﬁ'if;'"iﬁi"' LU U A A A
NA %g NA NA NA NA NA* NA nA
:MA g?;ZLZg " NA *NA 7Y A NA. NA NA
NA ﬁ; NA .18 nA , nA MA LT "
) N T A NA T KA A X7y
T NA A TIRE T A TR T8 o NA A
Mmoo m m m " " L
T TSR YRR TSI R TR nA A
y;‘f“”_ -?",g_ ST TR ?_ﬁ;}  -"'gnA S LT 'ifzvu _ LTI A
uA f:’.'g_nA:. AL WA o j nA N .,f"hi . " N NA
m o a ‘;ﬁif _ '?? ~;_':;le‘NI o L TOE ; i=bNA. Na A
l'naw7-- N TR _ 'NA fi ::!f§a ?  T Rl : n A

1

JA7R




:u!!kﬂlatdiut“kcxtNCt-t ENGINEERING 8731783 FIELD GROUP FRSS1  STATUS 1S FINAL
HoJECT NUNBER 83801210 I PROJECT NAME FRENCH.LTD HAZWASTE
AMPLES: SED2 © PARAMETERS: SED1
PROJECT MANAGER DAVE MIZELL 'FIELD GROUP LEADER ARICKFOLKEMER
' | o : SANPLE NUPBERS ' : :
_ SE01 SE010 s£o? sgezx SE0A. SECE - SE07 SE08 SE29 seos
PARAMETERS STARET # 230000 230001 230002 237033 230004 230008 237006 230007 230008  23001%
DATE AJIS/BS  AZ15/83  A/1S/83  AZ15/83  A/1T/83  AFIAJES  A/1a/B3  A/1a/83  A/16/83  A/14/83
TINE ' 1421 1418 1447 1500 940 1100 1345 1445 1690 1000
$0).108 (X: WET uT) 70318 12,2 14,1 2842 20,0 82,4 a8.1 692  Abad S 3544
Gknﬁbngng.sso(s/ns- 687 383 44,3 3044 179 1.35 11.0 5.40 11.2 16.2 31,9
tuxigadiunlxs-nnv) 99263 633000 535000 239000 241000 7100 36600 8630 49600 21500 . 38000
“ Pugﬂvgsﬁszotuslxco 32731 31000 24200 7980 22900 €299 2650 <197 A NA 1560
i "PRY)
o TOESSEDNG/RGVETY 99323 10200 7880 31400 92600 541 602 209 574 2060 91400

fT

295280




S-r

g

SRR SO g

ENVIRONMENTAL scxtnc:.s ENGINEERING

PROJECT NUMBER
SAMPLES? SEDS
PROJECT MANAGER

PARANFETFERS $T

DATE
TINE

P=CHLOP-H-CRESOL¢SED
UG/KG=BRY
2=CHLOROPHENOL o SED+
UG/KE-DRY
2+4=DICHL *PHENOL o SED
UG/KG=ORY
244=DIMET *PRENOL o SED
UG/KG=DPY
204=DINIT*PHENOL +SED
UR/KG=DRY
A46-DINITYCRESOLVSED
UG/KG=DRY
2=NITROPHENOL ySEDCUG
/XG-DRY)
. 4=MITROPHENOL SED (U6
IXG=DRY)
PENTACHLPHENOL s SED
. UB/XBeDRY
PHENOL,SEDUG/KG=
DRY) -
24846=TRICHLPHNL JSED
UG/KG=DRY

n3881210

DAVE MIZELL

ORET =

30488
34589
34604
34609
34619
34660
34594

£ 30649
39061

34695 .
34624

SER]
230000
4715783
1421
<2500
<18000
<260G0
<20000
<21000
<390n0

<34000
<~oond
<68000
17000
<;5060j

—

08/31/83

SEC1D
23001
4715783
1418
<110n0
<8090
<12000
<9000
<9900
<26000
<15000
€21000

€30000°

<1000

<7000

SE03
230003

4715783
1500
€20000¢
<150000
€210000
<160000
<170000
<480000
<280000

<380000

| €350000

¢130000°
" 270000

FIELD GROUP FRSS)

— - r—

g

STATUS IS FINAL

PROJECT NANE FRENCH LTD MAZMASTE
PARAMETERSS ACIDSD
FIELD GROUP LEADER RICKFOLKEMER

sE0a
239004
4717783
90
<290
cse
<219
<160
<170
<a8
<280
- ¢380
<880

..............

€130
€270 .

SANPLE NUMBERS

SE06
230003
4714783

1100
<310
€230
<330
2890
<260
<740
CA30
<590

csso
- <200

.. €10

 SE10
230017
ar1/83
1100
<370
€270
<390
<290
<310
<80
<300
<700
<1108
c240

B 1]

—

1

£70L90
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Pl

ERVIPCHMENTAL SCIFNMCE

111798
PROJECT MUPEEF  P2ZAZZ420 '
CITLD GPOUP: FREF2
FARAMETERSS ALL SAMPLES: aLL
SE11 s€12 SE1y
SARANETERS  STORET » 299300 299301 299302
DATE 11721783 11721783 11721783
Tire 830 1000 1100
TOXAPHENE ¢ SEDCUG/KC= 39403 NA NA NA
" ORY) - ,
ENORIN ALD.oSEDCUG/ 34369 NA ‘NA (T
PCB-1016UB/XG-D) 39514 2400 24000 250
pca-xzso(us/xc-o) 39511 350 N LU IR 1]
Acnottxn.szocuc/xc- 34213' NA MK A,
) TORYYS, R
Acnvnonrynttc.scocup 34213 NA . HA un
(KE=ORY) L. o : Vo
atﬁ!tu:;gtocuelxs- 3a237 " MA 7] | MA
!Exgypiifﬁaat.ﬂsﬁtue/ LLIIT L7} Wk A
KE=DRY) : o -
anhunxcntononzrnan: 34330 NA NA MA
. - SDJUG/KGeD . _ _ . e
Bnbnoronn.stocus/xc-,3qzap NA NA . MA
. DRY)
'CARBON TETRACHLORIOE 34299 T NA MA
SDCUG/KG=D
CHLOROBENZENE SEDCUG 34304 NA NA NA
/XG=DPY) ' :
CHLOROETMANE ¢SED(UG/ 34314 TR NA NA
XG=DRY) o Lo
2-CHLYETHYLVINLETHER 34579 nA o MA WA,
.~ SDyUG/KG=D S o
CHLOROFORMySED(UG/ - 34314 MA . WAL WA
KG=DRY) ‘ e
CHLOROMFTHANE o SEN (UG 24621 " SN TSR 7Y
IXG=prY) . , T L
DIRPOMNCHLAPANFTHANE Y4309 A WA A
SDUG /RGN . S
DICHLCCIFLUOY RETHANE 3Ja33s A S 1
. SDeuG/KGeD o e
1¢10ICHLPCTYHANF (L Dy 344990 NA NA M
UWG/xG=-pPRY L et ver e o,
142-D1CHLOPORTIERE, 34534

SHIG/IV R

. FURINFER]®,

r- o - o

vum .. S

| G L., (.
_:sfliUSfifﬁiL[élﬁllf ..
PRDJLCT NANC . FRENCH .PHASE 2
PROJECT MANAGFR? RlCK FOLKEMER
FICLD GROUP LEADER: R, FOLKENER -
© SAWPLE wumBERs o -
sE1s SE200  SE15. - SE16 €17 sc1e
299303 299304 299305 299306 - 299307 289308
"11/21/83 11730783 11/25/83 11/25/83 11725783 11/25 /83
1100 1483 1130 1100 1020 1010
NA TR A " nA nA
MM - A N
M0 <70 <280 <328 390 8200
€29, 0 2ep; <25, 1.0 a2.0 1200
<1080 N <irTop <SAON, ELTY <1500
xxooo CNK <1700: < <3ARHY g&;% <1500
2ty TYNK <31 €T nm\ <2t
<ixe - W €198 €400 NA <166
s NA <78 <18¢ NA <69
<os A ciso <280 ‘NA <110
<11 A <ano. <390 NA <1850
<27 s <3 <o NA <ar
<1200 - mA <200 <aAQ A <180
<o m . a0 c2me S m <98
LTI fﬁA;,f. <66 ‘_éxsh_ L1} sy
es0t o MR qie o cade ma <90
| 373-[ 'n" ;ﬁpfj~ §1xpf _gzsd” MA <97
'-_¢95 f‘-;?f§;7¥;..<i4o j-,‘gsut_ T <12¢
e wk 3 c1ee | Ty <ss

SE1Y
299309

11725788
kL)

NA

NA
<330
1140

)

NA
NA
NA

NA
KA
NA
NA
NA
NA
NA
NA
NA
L1
N&

NA

¥ 41290




r— - - - r—
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- r— SR S

ENVIRCNMENTAL SCIENCE ¢t EMGINFERINE

PROJECT NUMPER 15242242

FIELD GrouP: Fper2

HE/XGDF Y

T

PARAMETERS: aLL SAMPLESS ALL
st11
PARARETERS "STOREY ® 299300
DATE 11721783
TINE 830
141 DICHLOETHENESCO 345n4 NA
. UG/G=DRY .
T=142-D1CHLOROETHENE 34549 NA
4 i, SDeUE/KG=D.
z.z-oranonoPnorAnc. 34544 NA
4YicS0YUEIKE=D . -
cxs-x.sréxcn'rnop:nc 34702 NA
G/KG=D . .
trnvuzé tu&?&:ﬂ ve7.. 3335% T
. qKGOD Y) Fed L o
.ﬂttﬂvttu gcngon..s:ousqqzs NA
e AUS/X 6D Y::: -
1.1.2. -ttr'cn'ttuuu 34519' "NA
; SDUE/KG=D
t:tcL'ttnttu:.s:o ¢ 3aavE HA
UG/K6=DRY
120 1+TRICHLCETHANE s 34509 NA
SDsUG/KG=D
~1.1.z-rnran'trnaut. 34514 NA
* SDyUE/KE=D
TRICHLOROETHENELSED 34487 NA
UG/KG-DRY
TRICHLOROFLUORONETHy 34491 NA
SDsUB/XG=D
TOLUENESEDIUG/KG= 34483 HA
oRY) ' ,
VINYL CHLORIDEGSED  3449% ‘NA
T YG/KGDRY : .
T=193-DICH*PROPENEs 34697 NA
. SDJUE/X6=D . R
BIS12-CHLETHYLICTHER 3627¢ NA
SDWUG /KD o :
1e3-DICHLRENZENEVSED 30269 LTI
UG/KG=DPY _ '
1e8=D1CHLRENZTSE JSTD 345TA
UBIPE-NPY
142=UICHLAFNZEFL,SED 34539
yL/rG=PRY
WEXACHL P TMANE GSED 34399

My

sf12 -

299301

11721783

1000
NA
NA
NA
NA
HA
NA

“NA
NA
NA
NA
NA
NA

~NA

NA

. ﬂ.

<2200
¢2340

c2400
- eadon

¢2200 -

711708

SE13
299302

11721783

1100
“NA
NA
CNA
NA
A
NA

NA -

MA
A
NA
HA
NA
nA

T

iﬁg

."‘> .

T

R ?,’T.WTV_zQIWfﬁNZL‘s‘qn:g.

;stlTUSE-PﬁrLlHINAOY

SROJECT NARE FRENCH PHASE 2.
PROJECT MANAGERS RICK FOLKEWER
FIELD GROUP LEADER: R.FOLKEHER

SAHFLE NUMBERS

O SEIs - SE20D°  SE1s

299303 - -zeesou- : zsssos
11721783 - 1!!30153 11728783 -

1100 1q53 1130
<81 NA <140
o NA - <120
<y A et
<63 NA <100
2001.'“p¢-é”;" fii;i

<79 WA <116

¢33 W st
<130 NA <190
<ao A - <130
<67 A | X110
13 NA '<1zo
<%0 NA <140
W om e
o<1 ‘;1_ﬁn”[¥~§ <;sb
‘ ééa_‘»;*i»'hif.f | o
T U eae . r
Teanilese .
RO _Tég;fﬂ“_*: <21
.f.iqy;; f Lféq;tﬂ ¢.}1<3}'3

sE16

. 299306
'11/25133_-
1100
<290

€250
<150
<230

fféiiié
<z~oi'
<1zo'

€A 20
£2%¢0

<230.

<260

€300 -

€120

<320

e
f1:£~;b‘-
PRI
caso

<97

cren

-~ sE1T.
- 299307

11725783
1020
m
NA
NA
NA
NA

NA
NA
NA

A

NA
A
nA
T

NA

.'QA ;

NA -

NA

NA

nA

SEl8
2993¢c8

11725783

1010 .

<120
<100
<ss
<89
%90
<100
<as
<170
<120
o
<110
<120
<8
€130
<39

. (5!' 

sSE€1Y
299309

11725783
943

NA

NA

NA

NA

. NA

Gy vL90

NA.

NA
NA

NA

NA -

NA
NA
RA
nA
NA
NA
LL
NA
NB

Na
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ENVIFONNENTAL SCIENCE & TMRINCERING

PROJECT wumpr
FIELD GROUP:

R P2a2240¢
FRSE2

PARAMETEPS? ALt SAMPLFS?S ALL
SE11
PARANETERS STOREY * 299300
OATE 11721783
TinE. 830
BISC2-CHLETHOXINTHAN 34281 NA
2t SOGUG/KG=D
ntscz-cntxsoﬁﬁigfnsn 34286 NA
o1 . SOSUE, : T
nrrnoatnztut.sEocus/ 34050 - MA
< KGmDRY) 7 o
1.z-oxru'nvonaz.gs:o.34349
L5 53, UGZKG=DRY:
n-u‘m!osoom qmun"‘squ '
cele 8 - S040E/K6SD.
u-nxteosoq-u-rnonmso*35&31 “NA -
"L UGYKG=DRYY R
_r.zcdbtnran'atnzsne 34554 % HA
;. SDyUE/KG=D::; - .,
n:ricn&aurnox:n:.sto-337n5 WA
: UG/KG~DRY. .
npumu:nc.scowem:sws NA
lSOPHORONEiﬁ%ﬁ%UGIKG 34411 NA
«~ORY)
HEXACHLCYCLOPENT +SED 34389 NA
UYG/XG-DRY
2-CHLNAPHTHALENE s SED 34584 - NA
UG/XG=DRY
ACENAPHTHYLENE+SED 34203 NA
UG/XG~DRY .
ACENAPHTHENE +SED 34208 NA
UG/KG=DRY :
2+6=ONTSEDIUG/KG 34629 HA
orY)
248 =DNTSEDIUG/KG~ . TAGYA
0rY) . -
HaNTTROSANIPHEHYLAY . 34828 “NA:
SDWR/VE D _
HEYACLRBENZFNF oS8T D 39701 ‘HA
UR/IRG=DRY . _
A=-RCIHNL PHNL FTMER RARNT Na
SAHG/K I ‘
ODIPETHYL PHTMALATF, T4 jaw

PGV CL =P

':nﬂ. 25

SE12
- 299301

11721783

<11000

<11000

<2200

[ »<<97on

NA

NS

(11000'

- <3300
6200

160000
<1200

<4900
<1609
17000

27000
RETLY
<3000
<2300

-'<Q100

ctnooo PO

<890, -

. ¢1300_

"1/11/84

SE13
299302

11721783
1000 1100
NA;

i
W
"
K-
HA
-
NA

K
ke
NA
NA

NA

NA

MA

NA

..,n.;  __

e

[T

PROJECT NARE.

SE14 .
299303
11721783
1100
<200
<200

s

RIS

ape:
<2pv

1 <89
- €120
i 480
€22’
1)

<28
120

190
100

<69

290

<20

1T
cos0 -

STATUSS PRELININARY

FRENCH PHASE 2
PROJECT MANAGERS RICK FOLKEWER
F1ELD GROUF LEADER’ R FOLKERER

SANPLE NUHBERS

S£200
. 299304 -

11730783

1433
<220
»?ézo_-'
;qégsfn
Yoz,

3220
$@2§i
gf'.
€130
Qar
“¢3h
Y
<110
¢33
<20
<37

¢
<50

<z§

a2

'?sUsg'“z

¢t f 3

s$c1s

299308 '

1![25/83

1130

<130
€130

<1
<ng
(1§im
wt

s

‘At

<78

22
<18

<60
<20

az
<22

<Al

€30

€51

<17

"€6840

<17c:'

,stisH'
299306

11725783

1100
<1900
<1900

<390 .

<1t

€1800-

<1900
<600
<1100

<140 .

Ra1p

<eso
<270
<160
€300

<9T8
s*o,

FIITR

: <o:¢ .

ST N
€23

SE1?
299307

11725783
1020

nA

NA

NA

NA

ay

:Ni

NA
NA
NA
NA
.
NA
NA
nA
NA
nA
T
A
“

NA

MR

‘NA

— r— - r— r— — T

SEls

299308

11725733
1010
<270
<2710

<58

<23
<270
<270

<84
€160

<20
<31

<130
<a0

<28
<as
3¢Y
c100
R
<10
€359
<3

SE19
299309

1172378
ns

nA

nA

NA

NA

. NA

] )

A

NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
Na
NA

NA

9¥¥L80
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VAR E

SE13
299302
11721783

1100

NA

“NA

NA
NA

”A(f

ALt
ety

‘WA

m
NA

NA .

NA

NA

"
NA

R

LN

—— . (- " -
ENVIFONPENTAL SPIENCF £ FNAINCEPTUA
PROJFCTY KUPBFF  £247242¢
FIFLC GPOUP: FRerd
PARAMETERPSS 2L SAPPLEST ALL
St11 SE12
PARAMETERS STOREY & 299300 299301
DATE 11721783 11721783
TInE 830 1000
DIETHYL PHTHALATC, 34339 NA <1100
SDWUG/KG=D
DI=N=BUTYL PHTHALATE 39112 HA <630 :
 SDWUG/KG=0 LN
BUTYL BENCPHTHALATE - 34295 NA <1qoo:
S0.UG/KG=D
BIS(:-ETHYLNEX)PHTN. 39102 NA <1xoo
- $DYG/KG=D .- . o WAl
!-N-OCTYL PHTHALATE 34599:-- . A .. ‘xxsso/
- $DyUG/XG=D . ) .
PHENANTHRENE ¢ SEDCUG/ 34464 NA- 91000
. KGeDRY). iy . l.:e&f(.
ANTHRACENESEDCUG/KG 34223 NA 9400,
.DR', ar . . - '
rluonAnvﬁEﬁ XEbcues 34379 Na ‘210007
_ .)fﬂ R’, . Lae % e
rrn:nt.s:gtuslxc- 34AT2 L] 18000
RY).: - .
‘BENZIDINE 4SED (UG/KG= 39121 CMA .K3000
DRY) .
CHRYSENEoSCDtUSIKG- 34323 NA ‘2500
ORY)Y
BENZOUAIANTHRACENEs 34529 NA 4800
SDWYG/KG=D ,
343=0ICHLBENZIDINE, 38634 NA <3500
SO,UG/XG=D
BENZO(DIFLUORANLSEDC 34233 LT} <1200
UG/KG=DRY) -
BENZO(KIFLUORANSSED 34248 NA <1200
UG/XG=-DRY < R
RENZOCAIPYRENELSED 34250 NA <1700 .
UG/XG-OFY ] :
INDENDUJe243=COIFYR, 34406 NAT 2300
ST NG/RG=D o
DIBEM20CA IIANTHE A, 34559 NA <3008
.SOLUG/KR=D o
AEN20TRHIIPERYLENE s 34524 Ha C2800
SOIG/XG=D ¥
2030748=TCONJSEOCUGZ 34674 M2

KG=NRY)Y

21000,

nAY
- Y

mora

'etntus-'rscttnxnnnv

PROJFCT NAF’

FRENCN PH!SC 2

PROJECT MANAGERS RICK FOLKEMER -
_FICLD c-oup LEADES: P.FOLKEHER',—-

SE14 -
. 299303
1ilzzlas

110@

" €2
<12

<27
8900
:'<12

. 810
94
a§8
iy
o83
70

SAHFLE NUHBERS :

SE20D SE3S .

1299304 299308
11/30133 11}25133
;45;.”  1130
L2 as
A80 3
31 s
440 810 :_
ase] - g
<28 an
€5 .,  -C16
3 as
29 a3
w2 s
1%0 - e
<80 <30
€11 s
€26 . <16
<26 . s
@ <2
~_(§b_ eso
 1<§2 ;‘f a1
ey e

L Teann o ee0

3:161
2993048

11/725/83
1100
<190
<ize

Q280
bl

x4
<230

T

:'-1210-

<190g"
190"

<380
<210
<a10
<658

<219

© . c210
- ¢300

essy.

FIIT)

830

ear0

e300

sc17:
- 299307

11725783
1020

A
NA
NA
NA

RA
NA

NA

NA
NA
NA
MA
NA
NA
A
NA

T

NA

- ~NA 

-NA-

1Y

SELS
299308

11728/83
1010

<27

<1s

<38’

<27
G
L3
Cesy
a8’
100
<r8
<31
<eo
<93
. €31
<31
{1
<50
31
‘64
¢330

sc19
299309

11725753
943

YA

NA

MA

NA

NA:

NA
XA
NA
NA
NA
NA
‘NA
NA
¥A
NA
NA
" ¥A
na
N

NA

-

(S
A

159499
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ENYVIRONMENTAL SCIENCE . ANGINCERING

PROJECT RLUMLFP
FIELD GROUP: fFReF2
PARAMETERS: ALL

PARARETERS STORET n

DATE
TINE

FLUORENME ¢ SEDCUG/KG=
' _ DRY) ..
A=CHLPHYLPHENYLETHER 34644

. SDoUG/KE=D
P-CNLOR-H-CRESOUQSED 34455
- UG/KG=DRY - -
2+CHLOROPHENOL 4 SED. .
UG/KG-DRY:|,

3A3Re

. 34589

-zék-oicNL-rneuoL.scoS:anqa

o UB/KG=DRY-

z.o-oxnzroeu:uotcs:ojsbsoa

YB/KG=ORY .
z.«-oxﬁirorntnou.s:o 34619
JUB/KG=DRY.ci . ...»
‘3ihtr-cntson SE0 sosso

A '2; UG/KG=DRY
z-nxraopneuoL.scocuc 34594

v SR GDRY)

A-NITROPHENOLSED (UG 34649

- IKG=DRY)
PENTACHLPHENOL +$SED 39061
UG/7KG=DRY
PHENOL +SEOCUG/KXG- 344695

DRY)

20496=TRICHLPHNL,,SED 34624
UG/K6=-DRY

. O

£2422421
SARCLESS
sE1l
299300
11721783

. CCrC T o
ERRTVATVIT '"'":' srArus' PncL!nlnnnv "
, ' | PROJECT 'WARE . EAENCH PHASE 2. | S
i :?335‘2.33§‘3§26c:5°: igtﬁiiﬁili_:~
e o “.~_' SAHPLE NUNBERS e - PO
CSE12 U sea3 . sead o sca00 Cseis . Se1e . sexr. s;ae
299301 299302 7 299303 299304 299308 . 299306 299307 299308
xxzzi(a;(agzgzz(as 11/21/as¥'"""1f. 11725763 ij/és}éﬁj':x(zéias: 11725783
30 1000 1100 1300 1453 'Vf‘*xxsd‘ 1100 1020 1030
NA 39000 NA 230 <38 <28 camo nA <o
A <4100 NA < <os ¢<s1 <Ta0 W <10,
A A e Ty ' ;iil_'- kqsi ' :?ﬁéf Nk <93
NA nA " M FTo qs2: x_*ﬁi, BT <67
MA- iNA 5644-' “ wh . <as BASE G N <1
WA, WA NA ™ 'ﬁéa 'liss. .HA. -tgg <13
NA ) M ‘o ar HA n <Tb
NA ¥ EF LR N e IS LR 1Y
A NA NA NA A <60 szyé' A <130,
NA NA A A TWATL <es T WA .- &1m0
NA A A n AN <130 (18 HA <270
NA NA NA NA Mmoo LH] " NA <80
NA <130

A N <9 nA

r-

sc19
299309

11725763
948
NA

NA

RA

NA
NA
NA

-y

A

NA

89480
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ENVIRGNPENT AL Sflfﬂcr ’ r""l"'f"i'"‘l

PROJFCT MUMEED
_FLELD GPOUP: FFS
PARPAMETEPS S ALL

VE/XGNE Y

prez2420

4

PARANETERS _STORET ¥
DATE '
Tine
TOEZSEDING/KG=DRY) 99344
CARBONTOCsSED(G/KG- 687

ORY) .
Td&.scocuc/xs-onv; 99263
SOLIDS (X WET WT) 70318
ALDRIN+SED(UG/NG= 39333

ORY).;
BHC+A+SEDCUG/KG=DRY) 39076
BHE+BYSED(UE/KE-DRY] 34257
BHC 03 SETTOE/KES0RY) 38262
BHC,GCLINDANEISED 39783

© UG/KG=DRY
CHLORDANESEDCUG/KG= 39351

DRY)

DDD PP (SEDLUG/KG- 39311

ORY)

DOCsPP*SED (UG/KG~ 39321

ORY)
0OT.PP®SEDIUG/KG- 39301

DRY)
DICLORINSSEDCUG/KG- 39383

"ORY)
ENDOSULFANsAZSEDIUG/ 34364

KG=DRY)
EMDOSULFAN 4B SENLUGZ 34359

KG=DRY) .
ENDOSULFAN SULF.RENe 34358

UG/XG=-DP ¥
ENDR IN4SENCUG/KGe 39393

pRY) _
HEPTRCHLOP (SENLNE/YG 39a1%

=NEY) :
HEPYACNLO' 'Pf".*lc

39423

" SE20
299310

11730783
1453

1442
2000
5404

NA

-
.-ﬁ‘

. NA
NA

NA

MA

NA

NA

Ty

COMA
NA
ta

‘_ He
LT

NA

SAMPLES? aLL

SE21

299311
- 11730783

1708

a10
13.3
50

Sa,.1

NA -

NA

NA

NA

NA
NA
NA
A
. NA
NA

'_'dh

”i_ 
'le

RN

T

PR

NA

N g r— 7
1711/ | srllus' PR:L!H!NARY o
'  ;vnoa:cr NANE FRENCH PHASE 2 .
| 'PROJECT HANAGERS RICK FALKEWER
- FIELD GROUF LEADER: A.FOLKCHCR

S sameL uqnac-s . ,“'_? “_; S
2oa31z 7:5::@:; ' §§§§,. ;g;gxs' 255315_..j§§§§£7 250318 359810
11720783 11728483 11725783 1:/24/33  11720783 10721783 11721783 11720183
11048 isis”;- _;449_1"' 1045 1455;” ‘1440 | 1400 1443
242 824 13107 ° 30300 8900 381 1130 $94
1340 auTa T . 115 . 68e6 . 118 820 21.4
10 820 770 170000 51000 2300 7300 2800
38,7 8.0 6200 2002 38.1 An.g $3.7 20,3
<25.0 NA NA <39.0.  <28.0 NA A A
<17.0 HA NA <2648, <1740 NA NA A
| ¢2240 NA NA €36.0.  <23.0 NA NA A
€340 A MR CRSIE CAle0 L1y A na
<22 “HA SN K36 <2y L NA NA
¢330 .m WA <830 c3m0. A A A
<82 NA * NA ;'-'<1so <83 NA NA NA
a0 "~ _ﬁ@i‘ <6 K. " nw NA
<290 A NA . cas0 <290 ma S WA A
ROR e ¥y Tere o ocso o A A
can L T _lﬁi - 37 _ -<45ﬁ:] A nA na
Qs NA me <xzo.':  <6 N A YA
 }: caBe. T TYe (1§9j, ~<ato N "o “
e wk NA O cae0 L <92 m Rl
LS e @y v w

e

‘:i};iJff\f\
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ENVIRONMENTSL SCIENCE ¢ FRGIMECAING

PROJECT mumpEn
CIELD GOALP:. FPS

PARAMETERS: aLL -

PARAMETERS " STINREY ¥

DATE

TINE

TOXAPHENE +SEOC(UG/KG~ 39403
DR'!

ENDRIN ALb.,seu(uel 34369

‘. KG-DRY) -

PCB-1016¢UG/XG-D) 39514

PCB=1260(UG/XG=D) 39%11

AcnoLtrn.s:o(UGIKG-ff35213
DRY) R

ACRVLonxtRth'scocuc 34218
[/KG=DRY) '

BENZENEZSED(UG/KG~ 34287
DRY)

BROMONETHANE +SEDIUG/ 34416
KG=DRY)
BROMODICHLOROMETHANE 34330

SOUG/XG=D
BROMOFORMoSEDCUC/KG= 34290
DAY)
CARBON TETRACHLORIDE 34299
SD(YG/XG=D
CHLOROBENZENE »SED (UG 34304
/XG=DRY)
CHMLOROETHANE 4 SEDCUG/Z 34314
KG=DRY)
2-CHLPETHYLYINLETHER 34579
SNUG/KGD
CHLOROFONRGSENCUG/  3a31A
o KG=NPY)
CHLORNMETHANF (SEDCNG - 30421
] /xreneryy
DIRROMOCHLARO®FYTHARE 343°9
CRMN/INCD
DICHLEOIFLUNY PETRANE 38234
SN IRIYGaD
12IRICRLYFTHANT JSEDy 34499
e fuEaroy
JoreNTCHLOMALTHINLE e 34534

enh/vhial

€2

F242?42' B

. SAWPLFS: ALl
. 8€29
299310
11730783

1453

MA

ni
<3.70
16,0
NA
LY

HA

NA

NA

NA

NA

NA

RA

A
w

LTI

L

[t:t
EETVTY TR
se21 - se22
299311 ¢ 299332
11/30/nsf 11720788
1700 - 1048
NA <2300
A <56,
<3.70 A
2040 '
NA <1900
A f<i§uq'
A as
NA €160
NA <6§
A <140
A <150
A a0
NA <180
e
om
w o
T ledno
KT .
ETRREE LT Y

 "ﬁA fi'

r""r"r"'r""r':_r::

.:_‘6? 71..

'étdb;

'TlTust PRleHlNl'v

PROJECY NAPE f!C"CH PNASE 2
- PROJECT “MANAGEKS  RICK. €OLKINMER

r—- -

'g_rxtLo GROUP ‘LEAOER: n.rouxtn:nf"

SAHPLE NUHBERS

SE2y- . sE2a . - sp2s - sea .
SRFITHE zsssxo-gw_zgssxs,_, 299316

11728785 1:/25/3; 11724783 11720783 -

RULE 2 anoi L1088 T q1ag
o -%.ngf'7l:<Ssoov'  case.
M M case R
<3.40 300 nA NA
840 22,0 MA NA
<670 NA  <150000 <27000
€870 . NA  <350000 <27000
<10 NA 270000 120000
<56 NA  <15000 <2200
- €23 NA <6400 <890
€t NA <12000 <1900
<31 NA  €11000 <2000
as NA <4100 - 3000
'(qs CONA f<1sooof"A <2800
<59_'H.;_ffﬁk,;J |g§soul <1600
“e22’ < .mac 230000 o ssgve
34 M ocen0e o caamc
- tssf:' 7f‘3§Kfo}<x1ooo' »"<1500;Q~ '
DT -'né:Q¥f<1=oao;:f\A<72Q0ff{:"
as "V'ﬁéilaJ.sqqoti*ﬂisoEOQL

st UM aseesn! T Sa0080

.S€27 -

299311"

11121103
LYY
A
A
€AS,0
460
NA
NA
NA

NA
NA

NA
NA
MA
RA
T MA

*':hu

: 25‘_

B .'"‘
W

:”!f

‘8€28
299318

11721783
" 1400
NA

.nn

120

21.0

NA

NA

NA

NA
NA

. L)
NA
NA
NA
NA

“MA

n
Na
N

.

-

(141
299319

117206783
1448

A

NA

€82, 0
Te0
<1800
<1800
<27

<130
<61

<130
€140
@7
<110
<110
<58
<32

- €110
<130
<49

<93

067490
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ENVIPGN*'NTIL SCI'N" R tﬂﬂ Nfrpl'ﬁ

FROJECT MUMRE®

SARRYETFPS: aLL

DARAMETERS
0ATE
TIne

l1el DICHLTETHENESED
UG/KG-~DRY
T=1+2-DICHLOROETHENE
SOWUG/KG=D
1¢2=-DICHLOROPROPANE
SDWUG/XG-D
CIS~=1+3=DICH*PROPENE

SOJUEG/KE=D; .

ETHYLBENZENE ¢ SEDCUGY/
. XG=DRY)
METHYLENE CHLORa ¢ SED

H UB/KG=DRY -
1.1.2.2-1:7vcn'c7nun
. SDyUE/XE=0
r:rcL'trnLtut.s:o
UG/KG=DRY
19101~TRICHLPETHANE s
SDJUG/XG-D
101¢2=TRICHLSETHANE »
SO4UG/KG=D
TRICHLOROETHENE +SED
UG/KG=DRY
TRICHLOROFLUORONE THy
SOWUG/XG=D
TOLUENE + SENCUG/KG~
DY)
YINYL CHLORIDESED
UG/KG=DRY
T«1¢3~DICHOPROPENE,
SD¢UG/KGD -

BISt2-CHLETRYLIETHER:
SPJUG/RG=D -

1e2=01CHLBEN2FNFSED
e /KCenRY
1e8=NICHLAENIFNF L SED
/et =pRY
1¢2=-DICHLPFLITLF (SED
UL IRC=NAY
HEXACHL T THANS LSED
WE/RG=NFPY

P2‘22Q?s
CrIELD nroup: FReC? :

stbntt 5

34504
34509
34544
34702
34374
34426
34519
34478
34509
34514
35487
3449]
3aa83
34408
34697
3427¢
34869
3457
38539
34399

SAvPLES: ALL -

sE20°

. 299310

11730783
1453
A

NA

nA

MA

NA
NA
‘NA
LIRS
"
A
A
NA
A
NA
NA

NA

_<4§'
cs2
<Aag .
<54

<94

“se21

'29?31(

11730783
1700

NA

A

NA

A

MA

NA -

A
NA
NA
NA
NA
NA
NA

NA

NA

va

NA
L TE

NA

17117841

)
)

N

sg22

' 299312:

11/20/&3
1048

<120
<110

88
<118

<a7
. €110
313

<180,

<110
£120
<i20
<160

<A?

<120

1L

c130

. €130

& <130 -
<|6|"‘

-f;<7so_f-»v

-'SfA?Usszkziquu.-y-ﬁ

PROJECT WAME

FOCNCH PHASE 2

PROJECT MANAGECRS RICK FOLKEMER -
. F1ELD GROUP LEADERS a.rothncn

SE23

299313

11725783
1418
<1
€37
223

.. €38
<1
9400
<20
<61
<39
<0
<39
<5
<ar
<40

SAHPLC NUHBCRS

- SE24 .

299314

11725783

NA
- A

L
o,

~

LMAL
nA

Ll
‘NA
NA
NA
NA
nA
NA
NA

T

f"A 

SR

na

r "lyu

. .SE25 .
299315

,ixxlzn/bs-
1040 . 1088
<11000
77000
<3300
<8300

87000

<880d..
<5600 -

120000
<11000
<11000

28000
12000

- 170000

13000

<300
 ersee

Tc13%00
<1500

L C2e009 .

<180

'sczs_

299316

11724783

1145
1800
2¢0000

100000
. €1400
39000
‘170000
<170
8000
<1500
53800
16000
<2200
87000

69000
arer

I
e3r%0

ey

err0

er100 -

- sE27 |
299317

11727783
1440
A
NA
NA
A
NA
NA
A
NA
NA
NA
NA
NA

NA

NA
. €390
<320
<300
<180

€300

— . - > -

stgas
299312

11721783

1400

NA
NA
NA
NA
NA
LT
NA
NA
NA
NA
NA
NA
NA
NA
na

€25¢

<250
<230
€250

€8 7{

r— -

se29
299319
11720/83
1048
<110
<100
<s1
<%
<82
<97
<53
are
<110
<110
<110
<130
. (<X
<110
€A2
(4 Y1)
€106
<680
<74

<18 ¢

159290




— o T aJXti? r-

Li-r

ENVIFONPENTRL SrICNCE o FOLIUECR Mg

FRJOJECT %rviro
CIFLD GPNAUR:
TRRAMETCRS: aLL

PARAMETERS
DATE
Tine

BISC2=CHLETHOXIPTHAN
SDeUG/KG=D
BISt2-CHLISOPRIETHER
SO.UG/XG=D
MITRODENZENE +SED(UG/
KG=0RY)
192-DIPH*HYDRA2.45ED
UB/KG-DRY
N=NITROSOODIME THYLAN,
SDyUG/XE=-D
N=MITROSOD=-N-PROP,SD
"~ UG/X6=-DRY
102484=TRICHLYBENZENE
. - S0sUG/XG=D
HEXACHLBUTADIENE,SED
: UG/KG=-DRY
MAPHTHALENE +SED UG/
KG=DRY)
WJSQRHORONE ¢ SEDLUG/XG
) =DRY)
HEXACHLCYCLOPENT SED
UG/XG=DRY
2=CHLNAPNTHALENE+SED
UG/XG-DRY
ACENAPHTHYLENE ,SED
. UG/KG-DRY
ACENAPHTHENE 4SED
UG/XG=0PY
2+6-DNTSEDIUG/KG~
oRyY)
248-ONTY 4SEDC(UIG/KG~
neRY) .
N=MITROSADIPHENYLAYV,
NG IXED
HEYACLRNENZFME 4 SED
NEIRGeRRY
S=UROHNL FrmL ETHFPF
RGN’
DIMFTMYL PHTHALATE,
Shaifiing =l

FIYIYR
FPEre

SAPBLES? aLL

STARET »

34281
34286
34450
34349
3aaa}
34431
34554
39708
38445
34811
34389
34504
34203
34208
34629
PARTS
Jsade
29743

2ar39

SE2¢
299310

11730783

1453

€240

<240

€48

<21

<230
€240
<70
<140
<19
<26
<110
<3%
42
<37

<120 .

<AR

. .
YZRTZD
se2) s€22
299311 299312
11/30/83  11/20/83
1700 1048
A <370
NA <370
NA. <130
A <s2
A <570
A <570
NA <180
HA <370
NA 120
NA <68
NA <299
wA <re
HA . €32
o 98
NA €30
TR T LI
MM ase.
~3kn"'..<asf ; 
TR ';cfsh:j:
.;]“‘mﬁT._ ' .

eny

STATUS? PRTLIMINARY

PROJECCT NAMS

— r— r-

FRCNCH PHASEC 2

PROJECT MANAGERS: RICK FOLKEMER
FIELD GPOUP LFADEN: R.FOLXIMER

SAMPLE NIMBERS

sc2y sL24
299313 . 299314
11723783 11/25/83
1415 1440
<1600 CMA
<1600 NA
<330 NA
<140 NA
<1600 NA
<1600 NA
<500 NA
<950 NA
€120 NA
<190 NA
<760 NA
<250 NA
<140 Na
<260 Na
<AT0 A
TSTRAR 1O
<§10'.L*:‘ .ha‘
 ¢san | a1
PEILTEER T

'-:'(21iﬁffiiﬂ‘

]

”Fi.f?

SE2S
299315

11/24/83
1043

<62000 -

<62000
€13000

<5400
<58000
€62000

<19000

<36000

8700000
<7100
<29000
<9100
‘20¢0000

- 4100000

¢32000°

€23000

10000
T oc2epte

<9008

L €r800

sE26
299316

11724783
1143
<17000
<17000,

<3700
<1800 .

<17000
<17000
<5300
.€10000
1700000
<1900
<8200
<2500
230009
170009
<9000

_€6300

122000

ceony

e

<2200 -

sE27.
299317

11/27/83
1440
<1400
<i~pa
' €300
<130
<1400
<1400
<440
<830
<110
<160
<660
¢210
€130
' <230
<180
<839

scas
29931n

11721/8%
1400
<1100

€1100.

<250:
<7

<1100

<1100

<380
<680
<84
<130
<330
<170
<9
<180
<600
ca3o
c2st
case
<1500

Clao

—

Sg2y .
299319

11720783
YY)
<3100
<3100
)
<280
<3004
_¢3100
é99
<1908
<200
<380
<1500
‘<foo
€230
<340
<1700
<1200

<100

2674930

r—




gi-r

| g

ENVIFONRENTAL SCICwMEr o CrCINCFO e

RYARNAL
PROJECT NUSPTP  £2a2240;
FIFLD GRAYF: FRSC2
PARAYETEPS: att CAVPLESS aLL
SE2¢ s€21 sr22
PARANETEPS STOREY & 299310 299311 299312
DATE 11730783 11730783 11720783
TINE 1453 1700 10as
DICTHYL PHTHALATE, 34339 39 NA <S?
S0+UG/KG~D
D!-N-BUTYL PHTHALATE 39112 <1% MA <37
SDWUG/KG=D
BUTYL BENCPHTHALATE 34295 <32 NA (4.}
SDUG/KG-D
BISC2=-ETHYLHEXIPHTH, 39102 17000 NA 23000
SOJUG/XG=D
DI=8=0CTYL PHTMALATE 34599 13000 NA 21000
SD+UG/XG=-D
PHEMANTHRENE ¢ SEDIUG/ 34464 <30 NA <713
KG=DRY)
ANTHRACENE +SEDCUG/KG 34223 <26 NA <6%
=DRY)
FLUORANTHENE +SEDCUG/ 34379 <2a NA 39
KG=DRY)
PYRENE+SED(UG/XG~ 34472 <24 NA 78
. ORY)
BENZIDINE ¢ SEDCUG/XG~ 39121 <8% NA <170
ORY)
CHRYSENCSED(UG/XG- 34323 <26 NA <65
ORY)
CECMZOCAIANTHRACENE, 34529 <52 NA €130
SO+UG/XG=D
S.S-DICHLBFNZID!Nro 34634 <80 NA <209
SDUG/KG=D
BENZOCBIFLUNRANLSEDt 34233 <26 ‘ NA <65
UG/KG=-DPY) .
BEN2OCIKIFLUNRANMGSED 34248 <24 NA <6%
UG/XG=0PY :
AENZOCAIPYRENT 4 EFN 34280 <37 NA oy
ue/XG=noY S S
INGTMNI1e242=CMITYR, Jaa0n 2 L ] <138
SO IR ING D : '
DIEEN200A4H) AT Ay YaR®g cen ' Lol I <170
KNG /re =N e ' :
PENZNCGHTIPFRPYLY F o 74924 L N <140
SRURIYE=r '
£l ol ob=TLROWSENING/ J0pTF oo . . Na <1200

KG-Pov)

r—

—

r— - T

r—

PROJECT Wawr .

st23
299313

1172%783
1018
<160

<99
<230
2600
<540
<210
<190
<160
<160
<70
<190
<370
<580
€190

. €190

€262

KL
KL L] -
‘¢3pn

€3Ny .

STATUS? eAFLIMINARY.

FPENCH OSHASE 2
PROJECT MANAGERS RICK FOLKEMEM
FIELD GﬂOUF L'ABER. P.FOLKC'EI

SAHPLE NﬂHBElS

SEC2s

299310
11725783

1440
NA

NA

NA
NA
NA
NA

NA

NA

NA*

NA

MA -

NA
NA
NA

NA

np

-NA

ST

NA

€23

299318
T 11/724/83

1045
<6200
<3a00
<8300
€6200
<3800

asooooo0

2200000
3000000
2500000
'¢18000
790000
740000

<21000

700000 -
<1100
430000
1100c0

<1enne
74030

120000

sE26 $E27
299316 - 299317
11724783 11/27/83
1145 1040 .

<1700 <140
€1100 <s?
<2300 <190
A5000° 32v
€1100 <87
630000 <180
160000 <160
170000 : <140
190000 <140
<5000 <a10
60000 <160
63000 €320
<6100 <500
45000 <160
<1900 <160
<2900 <230
kqoqq.' ¢329
€5006 - <o
capoe <389
cis083.  €3000

Sg2s.
29931¢

11721783
1400
<11

<69
<150
9500

<69
<140
<130
€110
<110
€230
c13r
<260
<a00
<130
<3¢
cise
<260
€329
c18¢

€230

r—-— r— - r- r— - r— r— r~

11720783
1448
910
820
<60
T80
<200
<3
<350
<310
<310
<10
<350
<100
<1200
<330
<330
Y
<130
€710
<Ta0

€650¢C




— . r- (f'f r— - T iTZT - o (fff [Tii" 'ffffi — - r

61-r

ENVIELNVENTAL SCITHEF P [RRIMEER INn

ERNIECT nywEre
FIFLD 6RAUPL FRSED
CARZMETESS: ALL

DARAMETERS STARET &
DATE
TINE
FLUORTNE+SED(UG/KG= 34384
DRY)
A=CHLPHYLPHENYLETHER 34644
' SO WUG/KG=D
P=CHLOR=M=CRESOL+SED 1445%
. UG/KG~DRY
2-CHLOROPHENOL 4SEDs 34589
UG/KG=DRY
2,4-DICHL*PHENOL,SED 34604
UG/KG=DRY
244=DINET*PHENOL+SED 34609
UG/KG=DRY
244=DINIT*PHENOLSED 34619
UG/XG=DRY
8,6=DINITYCRESOL,SED 34660
‘UB/KG=DRY
2-NITROPHENOL +SED(UG 34594
_ /KG=DRY)
A=NITROPMENQL +SEDCUG 34649
IKE=DRY)
PENTACHLPHENOL +SED 39061
UG/KG=-DRY
PHENOL ySEDCUG/KG~ 34698
DRY)
2.4¢6=TRICHLPHNL,SED 34624

UG/KG=DRY

YT

SAMPLPS: ALL

N1
- 299310

!lISOIBS

1433
<38
€91
NA
NA
NA
NA
HA
NA
NA
HA
NA
NA

L1

sF21 -
299311

11730788

1700
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

1711794

stez.
299312 .

11720783
1048
<86

<230
<200
<180
<210
<180
<170
<490
<290

<390

<350

<130
<290

STATUST PRELIMINANY:

. 'PRIJECT MAPE: 'FRENCH PHASE 2
PROJECT MANAGERS RICK FOLKENER
FIELD GROUF. LEADER: R.FOLKEMER

- se2
. 299313

11725783
1418

<250

<6AD
<560
<ano
<391
<aso
AT
<1400
<769
<1100
<1509
<379
€150

" SAMPLE NUPBERS
 SL2s. . 0 sE2s
- 299314

2%

sE2e . -
29931¢ - -

T11725/83 11720783 11724783

14800 10as

HA- 5480000

NA . .€24000
NA €21000
NA €15000

NA  <22000
NA 83000
NA  <18000
NA  <50000

NA <29900
NA  <40000
NA 740000
NA 170000

NA <20000

SRR
- “a0t000
- ¢6900

cs10¢
<*200
<6100
<4800
<5000
<14000
<8200
<12000
29000
58000

<7900

sc27
299317

- 11727/83

1440

<s70
NA
NA
NA
A
NA
NA
NA
NA
NA
NA

<210,

seas
29931
11727783
1400
<170
caso
HA
NA
NA

NA

NA
NA

NA

NA

NA

NA

- se2y
299319

11720783
1445
<300

<1300
NA
NA
NA
NA

NA

NA

NA
NA
%A
WA

)

AR
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APPENDIX K
Chemical Results--Soils



ENVIRONNFNTAL SCIENCE ¢ :ns:kztaxﬁa

PPOJECT NUFBEP 83801210

SAnPLES?: SEDIO
PROJECT MANAGER

PARANETERS

KG=DRY)

DAVE MIZELL:

STORET #
DATE
TIME
BHCoGSLINDANE)SED 39783
YG/XG=DRY ‘
BMC+DoSEDCUB/KG-DRY) 34262
HEFrAcuLoR.sco(uolKe 39413
3. -DRY)
ALORINGSEOCUG/KG~ 39333
orY)

HEPTACHLOR EPO.oSED 39423
UG/KG=DRY
ENDOSULFAN¢ A4 SEDIUG/ 34364
KG=DRY)
DIELDRINSSEDCUG/KG~ 39383

DRY) .
DDE+PP*¢SED (UG/K6- 39321
ORY) :
ENORINSEOLUG /K G- 39393
ORY)
ENDOSULFAN+B+SEDCUG/ 34339
KG=DRY)
000+PPY,SEDCUG/KG> 39311
ORY)
ODT4PP*oSEDCUG/KG~ 39301
DRY) .
CHLORDANE ¢ SED(UG/KG~ 39353
DRY)
TOXAPHENE ¢ SED(UG/KG~ 39403
.oeyy :
PCBSSEDIUG/KG-DRY) 39519
tnoosutran SULF.SEDy 34354
‘ UR/KG=DRY - -
ENORIN ALDeosSED(UG/. 34359

sool
230009

4718783
1248
<1890
<296
<210
<218
<3990
<520
<580
2610

<isoo
<730
<730
<1700

<700

€19000
209000

€2000
_¢3750-

sooa
‘230012

Astares’
930
<180
<296
<210
<218
<390
¢s20
<580
<610
<1500
<730
<138
<1700

<5700
- €19000

257000

< €3T50

<2400 -

08/31/83

s00s
230013

 4/14/33

1415
<ee
<296
<210
<218
<390
<520
<580
<610
<1500
<130
<130
<1160

<9558

I e3180

<5700
<1aoooi_;

_<2a00.

|

— ‘fff'

- FIELD GROUP FRSS1 STATUS IS FINAL

' PROJECT MAME FRENCH LTD HAZVASTE
- PARAMETERSS PPSED
FIELD GROUP LEADER

1113

230614

4716783
1500
<180
<296
<210
<218
<390
<s20

<saq}
<610
<1500
<739,
- erse’

<1700

- €5700%
<9550

' <S750:

<19000

| €2400

4/16/83

1500

. €180

€296
<210
<21%
<390
<520
<580
<610

<1300

<730
<730

€1700
<8100
<1900
<9550 -
" canon
Tesme

SAMPLE NUMRERS
'$0060
230015

RICKFOLKEMER

N

9G8%290



ENVIRONMENTAL SCIENCE 2 ENGINCERING

PeNJECT NUMBER
SAMPLESS PAPY
SROJECT MANAGEP

PARAMETERS 8T
DATE
TIRE

ARSENICSED tRG/RG-
prY)
BERYLLIUMSEDING/KG~
ORrY)
CADMIUN,SED (MG/KG-
DerY)
CHROMTUMVSED (MG/KG-
DoY)
COPPER +SED (MG /KG=
DRY)
MERCURY¢SED(MG/KG~
ORY)
NICKEL+SED (MG/KG=
DRY)
LEADSSED (MG/XG=-DRY)

SELENIUNGSED (MG/KG-
oay} :
SILVERGSED (MG/KGe
DRY)
THALLIUNYSENCNG/KG-
pev)
ZINCeSED (MG/KG-OPY)

ANTIMONYSED (MG/KG~
TpRY)y

23801210

DAVE MIZELL

ORET «

1003
1013
1628
1029
1048
71921
1068
1052
1148
1078
Jaag0

1093

1098

sn01
230009

- 4/34/703

1245
248
C.8
063
220

926
1.56
12
136
0.7
0.l

<187

122

<37

18/31/83

FIELD GROUP FRSS1 STATUS IS FINAL
PROJECT NAME FRENCH LTD. HAZWASTE
PARAMETERS: SEDS

FIELD GROUP LEADER ' RICKFOLKEMER

SAMPLE NUMBERS

LGTLI0




[ /

(L ot ey g s T 7 T I C r— r r—
_EMYIRONMENTAL. SCIENCE & 'ENGINEERING 08/31/83 FIELD GROUP FRSS1 STATUS IS FINAL 3
PROJECT NUNBER 83801210 | _ : PROJECT NAME FRENCM LTD MAZWASTE >
SAMPLES? SEDY _ PARANETERS: SED1 (31
PROVECT MAMAGE® OAVE MIZELL : _ FIELD GROUP LEADER RICKFOLKENER o0
_ SAMPLE NUMBERS *
s001 $002 $003 S004 8005 s00s S006D
PARARETERS STORET # 230009 239010 230011 230012 230013 230014 230015
DATE N71A783  AJ16783  AJT/S3  A/1A/83  A/1A/83  A716/83  A/16/83
TInE 1245 1615 1145 930 . 1M 1500 1508
SOLIDS (X WET WD) 70318 78.2 45,1 4607 5%.6 27.1 30.0 33.9
R : : .
c_iiaou.roc.senwma- 687 45.0 21.8 24,9 44,9 20.7 19,2 18,1
T 0 DRY) . . .
"TOX4SEDCUG/KG=DRY) 99263 330000 140000 608000 256000, 17200 . 82700 85400
T ’ ) A
A PHENOLS +SED(UG/KG= 32731 NA NA NA NA; NA NA NA
w 7T DRYY -

totoggom'smsgutn.,._;.--.;92,_151 337600 1230 66 usoooi a21 646 647
D i . : o !
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ENVIRONMENTAL SCIENCE 8 ENGINEERING

PROJECT NUMBER
SAMPLES: SED11
PROJECT MANAGLR

PARANETERS ST
DATE
TINE

198=DICHLBEN2ENE 9 SED
UG/XG-DRY
192=DICHLBENZENE +SED
UG/KG-DRY
HEXACHL*ETHANE ySED
UG/KG=DRY
BISC2=CHLETHYLIETHER
SD+UG/KG=D
BISC2-CHLETHOXIMTHAN
$DUG/KG=-D
BISC(2-CHLISOPR)IETHER
S$D+UG/XG=D
192=DIPH*HYDRAZ++SED
UG/KG=~DRY
N-NITROSODIMETHYLAM,

83801210

DAVE MIZFLL

QRET &

34574
34539
34399
34276
34281
34286
34349
34441

SD+WG/XG=D

N=NITROSOD=-N-PROP,SD
UG/XG=DRY
19244=TRICHL "BEN2ENE
SDWUG/XG-D
HEXACHLBUTADIENE4SED
UR/XG=DRY
NAPHTHALENE «SEDCUGZ
KG=0RY)
I1SOPHORONE +SEDCUS /NG
=DRY)
HEXACHLCYCLOPENT ¢ SED
UG/KG~DRY
2-CHLNAPHTHALENE . SED
. UG/KG=DRY
ACENAPHTHYLENE ,SED
. UG/XGeDRY
ACENAPHTHENE +SED
UR/KG=DRY
2+6=DNTsSEDLUG/XC~
orYy
290«NNT9SEDCUR/KG= .
neY)
N=NITROSTDIPHENYLAM,
SDIG/XG-C

34431
34554
39708
34445
LY
34389
34584

38203

Ja20R

34620

34614

38436

-sael

237009

A714/7R3
1208
<18000
<20000
36000
<18000
<94000
<94000
<7300
<1000
<9000
<27000
<50000
6800
<9400
<4000

- <13006

. 37000
c1a000
<a5n00.

<32000

-€19000

— -
6ar31/83
$003 $004
230011 230012
“ArTI83 ar1as83
1145 930
€230  €20000,
<260 <23000
<AS0  <A0000
€238 <20000
<1100  <94000
€1100  <94000
<93 <8200
<1100  ¢90000
€1100  <¢94000
<330  ¢30000
CEAD  <56000
CA0 480000
€120  <11000
€510  <*5000
€160 <14000
’gss 280060
<180 68000
<ST0 | <50000 -
cano  <35000
can0

21006 -

r— r—- r— r— -

FIELD GROUP FRSS1 STATUS 1S FINAL
PROJECT NANE. FRENCH LTD MAZWASTE
PARANETERS: FRS1 = -
FICLD GROUP LEADER RICKFOLKEMER
SAMPLE NJNBERS '
soos -
230013
as18/703
1018
€260
<280 -
<510
<268
<1200
<1200
<11q:
12007
<1200

(-

85490
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ENVIRONMENTAL SCIENCE & ENGINCERING

PROJECT NUMBER
SAMPLES?

n3801210

PROVECT WANAGER- DAVF MIZ2FLL

PARANETERS ST
DATE
Tive

HEXACLRBEN2ENE +SED
UG/KE~-DRY
4=BRPHNL PHNL ETHER
SDyUG/KG-D
DIMETHYL PHTHALATE,
80+UG/KG-D
OIETHYL PHTHALATE,
S0LUG/XKG=D
D1=N=~BUTYL PHTRALATE
SD4UG/KE=D
BUTYL BEN.PHTHALATE
SDsUG/KG =D
BISC(2=-ETHYLHEXIPHTH,
SD¢UE/XG-D
DI-N=0CTYL PHTHALATE
$0,UG/KG=D
PHENANTHRENE ¢ SEDCUG/
KG=DRY)
ANTHRACENE +SED(UG/KG
-DPY)
FLUORANTHENE+SEDLUG/
KG=DRY)
DYRENE +SED(UG/KG=
DRY)
BENZIDINE+SEDCUG/KG~
orY) L
CHRYSENEVWSEDLUG/KG=
orYd ' .
BRENZGCAIANTHRACENE
.~ $DaUG/KG=D
S¢3=DICHLBFN2IDINE,
 SDGHE/KG=D
BENZOIRIFLUORANGSED
UG/KG=DPY)
BENZOCKIFLUORANGSED
UG/xG=-DPY
BENZOCAIPYRENESSED
UE/KG=NRY
IMDENO(14242=COIPYR,
ShUG/XG~0

ORFTY »

39701
34639
34344
34339
39112
34208
39102
34599
34464
34223
34379
38472
39;21

34323

34829

3a638
323y

3I0243%

38806

sont
230009

A/714/83  A/T/83

1248
<34000
€110000
<11000
<aang
<330
€12000
<Aano
<s300
19000
€12000
98000

110000 -
¢31000
<xéodq

| ssnoql
~ <30000
32000

;/<xédqu7
34280 7

'€14000 -

¢19000

03%290

- - e
98/31/83 ‘FIELD GROUP FRSS1 STATUS IS FINAL
- 'PROJECT NAME . FRENCH LTD MAZVASTE
FIELD GROUP LEADER RICKFOLKEMER
_ SAMPLE MUMBERS
003 s004 $00%
230011 230012 230013
ar1az83 6114/5;
1143 930 14?3
CA30  <33000 <dd
<1800 " <130000 <1600
<100 <€12000 <:§o
i <9400 <£%o
<19 <3900 <80
<150 <13000 <§?o
<110 <9400 <§?o
220 <5900 175
<140 360000 <f§o
<120 16000 <140
<110 140008 <120
<110 110000 <120
€310 c2m000 . <3%0
<1200 . 14000 <140
<200 23000 . - c280
<370 <$soooi“ <A20
_<1éq |  .250§0 _ e
Q20 <1000 <180
<100 . ..<16000.. . <200
c2a0. <1000 '

BTy




9-A

ENVIRONMFNTAL SCIENCF # ENGINEEPING

PROJECT NURBEP R3AN1210

SAMPLESS

FROJECT MANAGER DAVE MIZELL

PARAETERS CTNRET »
DatTeE
TIMF

DIBENZOCAHIANTHRA, 34SS0
.. SDWUG/XG=D
AENZOCGHI)PERYLENEy 34524
SD+UG/KG=-D
20397 ¢8=TCDNySEDIUG/ SARTR
KG=DRY)
FLUPRENE+SEDIUG/KG~ 34384
: pRY)
A =CHLPHYLPHENYLETHER 34644
$DJUG/KG=-D
PaCHLOR=N=CRESOL4SED 3aacsS
UG/KG=NPY
2=CHLOROPHENOL+SEDs 345389
UG/XG=-DRY
204=DICHL*PHENOL +SED 34604
UG/KB=DRY
2ea~DIMET*PHENOLSED 34609
UR/KG=DRY
248=0INIT*PHENOLGSED 346319
UG/KG=DPY ,
$o6=DINITOCRESOL {SED 34460
UG/KG-DRY
2=NITROPHEMNOL ¢ SED (UG 34594
7KG=DPY)
4-NITROPHENOL +SED UG 34649
I%G=0PY) :
SENTACHLONENOLSSED - 39081
UG/KG=DRY

SHENOL+SEDCUG/KG= 34695

nev)

20446=TRICHLPHNLySED 34628

un/xXG-pey

sno1

237009

Ar1a783

1245
<31000
c20000
<170000
<1300¢
¢3400n
¢30000
<21000
<31000
<€23000
<31000
<£9000
<0000

<s6000 -

. <8000
'€19000

 <39800

TN

1148
<310
' €25¢0
<2270
<160
<ane
<370
<270
<390
€300
<310
cane
<510
. €700

<1100

<240

230911
a8

S €a90

08/31/03

Sora
239012

4218783

930

€27000

<23000

<190000
13000¢
<38008
€33000
€24000
<34000
<26000
<27000
€T7000
<A5000

<62000
<89000
© €21060

canpoo .

FIELD GROUP FRSS1 STATUS 1S FINAL
PROJECT NAMT FRENCH LTD HAZVWASTE
FIELD GROUP LEADER RICKFOLKEMER
SAMPLE NUMBERS
soon .
230013
az1a783
1418
380
€286
<2500
<200
<80
T
Q7e
<280
<190,
<200
<580
<320
<aso
BT
- €160
é;zo'

197290
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ENVIPONRENTAL SCIENEL & [orneemme 1731700 sTatys: PrrLirrui-r ;;f

PPOJECT “UPHFR 1242147 ¢ | o CRAJECT NAPT  HEENCH Puige 2 D

FIFLD GOAUPY FRen2 _ _ .. PROJECY MANAGEPS RICK FoLKEMER ™
PAREMETERS: ALy SAPPLES?T ALy : ' :

'IELD ‘GROU®L LE‘D(R. R.FOLK{!EP
SANPLE NUHBEPS

 seer $008 8009 - se10 so1)
PARARETERS STORET ». 295200 299201 208202 299203 29920»
DATE , ‘ 11730783 11725783 11728783 11125/53 11/25/33
Tine L - IR T SLICHEPRTYrS "' 1648
TOEsSEDCNG/KG-DRY) 99344 698 1630 602 <669 13100
CARBONITOCISEOIG/RG= 687 18.3 392 123 1.68 11,5
DRY) _
TOX+SEDCUG/KG-DRY) 99243 1900 2300 2700 1000 840
SOLIDS (X WET wTd 70318 674 48,4 A8e7 87.9 83.3
- ACROLEIN'SED(UG/KG= . 34213 NA T <920. A NA
O ORY) _
~ ACRYLONITRILE,SEDUG 34218 HA NA <920 NA nA
/KB=DRY). - , : e |
BENZENE.SEDIUG/KG 34237 NA “NA s NA NA
ORY) _ ‘e, . _
aaonon:ruann.ssbtusl 34416 . MR NA qe. oW om
-~ KG=DRY) o _ A
nnononxcntonons;nAgt 34330 NA Mmoo ¢31 - RK NA
DoUB/KG~ L S .
BROMOFORMSEDIUG/KG> 34290 LT NA GGr MK m
_ DRY) : o _ L N _
CARBON TETRACHLORIDE 34299 ~ NA - MA, <o WA M
SD(UG/XG=0 B o " .
CHLOROBENZENE.SEDIUG 34304 - 'NA - LT § L By "
 IKG=ORY) . S cme X TY
CHLOROETHANE,SEDIUG/ 3a318 . NA - mA_ <86 WA o
: KO=DRY) =~ - T - .
2-CHLCCTHYLVINLETHER 34879 . :  MA . WA . .¢5%- o ome
. SDsUG/KG=D - U TN SRR S TR
CHLOROFORM,SED(UG/ - 34318 . - NA" A S R L I
 RG=DRYY. O i T e el e
CHLORONETHANF oSCOUR 344210 . - NA 5 - WA 16 Mmoo .
. fXxG=0Pyy . . .‘."A' ni
DIBROMACHLORONFTHANE 34309 S WA MRl .
SOWG/XGaR . SRS L :
DICHL®OIFLUNYPETHANE Jald2s . LU N
SOVIG/KG=D . . e s
1o1CICHL FTHANTSECe 34499 . . . WA/ TN
UE/KG-Ne'Y N L nA
142=-DJICHLARDETHANE, 34534 Ha NA

SDAIRIKtemD




EOR Ane (i U o el e r- — r— .- ~c - r— e

ENVIRONMELTAL SCIENCE & FreeqirpRyny il : IR s
T 1ENCE vcv-‘.]-ur.rf,l_r._t; 1711784 Status: FeriirIneoy &
" TR . . . B . . - . . : .
ﬁ;?fa";,:ﬂ;?’:h‘;;““‘at o o S PROJECT HAFE ~ FRENCH onasr » ':Ef
o A I 0 PROJECT MANAGERS RICK copxrer :
APAVETEPS: 21y cAweLrs: agL. R FIELD Grous fno:a: P..Fm‘..':::ts:: 3
L g so0f . 5009 'soie sngétc"iunatés -
PARAMETCRS  STORET r - 208200 29920 299202 . 299203 299204
oATE | 11730783 11725783 11725783 11728783 11728783
Tine 1730 1615 1518 1630 1eas
S | 1s1 DICMLIETHENEJSED Sasaa TR | T .
UG/KG=DRY : L L 7 Y T
T=142-DICHLOROETHENE 34549 A NA <88 . NA )
i SD4U6/KG=D - . !
1¢2=DICHLOROPROPANE, 345A4 LTINS NA <31 NA A
S0 +UG/KG=D
CIS=153-DICH*PROPENL 34792 A NA car NA A
SDIUG/KG-D - )
ETHYLBENZENE»SEDCUG/ 34374 NA NA A2 NA A
. KG=ORY) _
NETHYLENE CHLOR.¢SED 34426 e A a9 NA nA
o UG/KG-DRY _ o
i 1014242-TETICHIETHAN 34519 HA A <27 NA NA
® SDyUG/KG=D :
TETCLYETHLENEWSED 34478 NA ~A <8a A nA
UG/KG=DRY
14101=TRICHLPETHANE s 34509 A A ¢s2 A A
$D+UG/KG=D
19142=TRICHLOETHANE, 34514 HA A <54 A A
SO4UG/KG=D
TRICHLOROETHENE +SED Y0427 N A <53 A NA
UG/KG-DRY _ _ :
TRICHLOPOFLUORONETHe 34491 LT A T NA NA
- SDJUB/RG=D - - o L -
TOLUENE SED(UG/KG= = 3aa83 B TR 7 R {1 Mmoo m
neyYy - . : T - o . o
VINYL CHLORINE,SED 34443 . 'wa - = . NA = <85 ' - A M
. UR/RG=OPY e o e
T~193-DICH'OROPENE,. 30697 . NA . NA . €21 . NA . . - WA
L SPG/KESD . coelT T e T
BISI2-CHLETRYLICTHIR 34276 . <88 - - Ma; €30 . ma . M
ShoNG/MCoR R STt T
ALDRINGCECINA/KG= 39333 wa M. - €20.0 . . WA WA
LHCLRySEOIIFIVE=DEYY 39078 LTV LIRS kT N TR oL LI
FMCo R SELIVE/NGapov) 30287 7 e WA QAwed omk

CHCoPeSIDIVG/XO-DPY) S4262 - - NE - NA 63208 W




6-1

EvannnrruvlL sSCirNce ¢ r»rlN"RInﬁ ‘ B ?lllliaa :stlbeS.PiéLiﬁiNAQT ég;
PROJFCT KUMEFE  $2a2rad, ' PROJCCT KAME FRENCH OMaSE 2 ~1
FIELD GPOUF: FRSO2 e CPROJECY RANAGER? FICK FOLNEMER >
FARAMETERS: aLL cavRLESS ALL , o FIELD GROUP LEANEF: P.FOLKEMES T

o o SlHPLt mnstﬁs )
'S00T - sooa s009 so10 so11
PARANETERS STOREY » 299200 - 29920) 299202 299203 299204
DATE 11730783 11/25/83 11725783 11/25/83 11725/83
TINf 1730 1613 1518 1630 " 1649
BHCJGCLINDANEISED 39783 NA NA e NA NA
- UG/KG=DRY - - : R '
CHLORDANE ¢ SEDLUG/KG~ 39351 NA nA <260 NA NA
DRY) : N
DOD+PP*4SEDIUG/KG~ 39311 T NA <6s NA NA
orY)
DOE+PPY4SED (UG/KG~ 39321 NA . NA <32 NA NA
oRY) :
DOT+PP*4SEDCUC/KG= 39301 NA © NA <230 NA HA
ORY) :
DIELORINSSEDCUG/KG- 39383 NA NA <39 NA NA
orY) '
ENDOSULFAN A3 SEDLUG/ 34364 NA NA <3%- NA NA
KG=DRY)
ENDOSULFAN¢B4SENIUG/ 34359 NA NA <60 NA NA .
KG=DRY)
ENDOSULFAN SULF,SEDy 34354 NA nA <370 NA NA
UG/KG=DRY
ENDRINSEDCUG/KG- 39393 NA nA ‘Ry2 NA NA
ORY) "

HEPTACHLOR +SED(UG/XG 39413 na NA . €23 NA NA

=ORY) . ¥

HEPTACHLOR EPOX.SED 39423 NA NA <24 MA NA

UG/KG-DAY _ - o -
TOXAPHENE + SEDCUG/KG~ 394C3 LT wA <1806 NA . NA
DRY) - S _ L -
ENORIN ALD+1SEDCUG/ 34369 NA M I M M
KG-0PY) S o o , -
PEB=1016CUG/KG-D) 39514 ¢3.00 <7440 - CRMAL 3,000 <2480
OCE-12600UE/rG=N) . 39511 . .14.@ - 150 . NA ' 8.0 1740
1+3=DICHLKE NZENE SED 34869 91 HA <350 .. N m
NGIKG=DPY T ‘ . e
1o4-NTCHLUENZFNESED 30574 . .. CPS° WA <338 . NA. .. WM
UB/RGPRY. . e e e en a5 e el
102=NICHLEFNIENE JEFD 34839 €98 MA- <37° A W
uﬁ’KG‘f"'_ ) - c . S L . . e
HEYSCHL 'STHARE (ED) 3§399 L _(1§° R [\ T (6’0 _ N‘ . "l.‘ S

NE/r GNP Y
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CYVIRON®ERTAL SCIENCE ¢ EuGIvEreI™g

. OROJECY NUPDLP

FARANETERS: g

PARAMETERS
DATE
TInE

BIS(2-CHLETHOX FATHAN
SO+UG/KG=D
B1S(2=-CHLISOPRIETHER
SDWG/XG~D
MITROBENZENESSED(UG/
KG=DRY)
1¢2=01PH'HYDRAZ2,.4SED
UG/KG=DRY -
N=NITROSODIMETHYLAM,
$SOWUG/KG=D
N=NITROSOD=-N=PROP,4SD
UG/KG=DRY
1¢204=TRICHL*BENZENE
SOUE/XG=D
HEXACHLBUTADIENE,SED
UG/KG=DRY
NAPHTHALENE +SED(UGC/
KG=DRY)
ISOPHORONE ¢ SED(UG/KG
«DRY)
HEXACHLCYCLOPENT,SED
UG/KE=-DRY
2<CHLNAPHTHALENE o SED
UG/XG=DRY
ACENAPHTHYLENE +SED
UR/KG=DRY
ACENAPHTHENE +SED
h UG/XG=NPY -
206=DNT+SEDCUG/KG-
ney) :
248aNNT \SENCUR/IV (e
pRY) - L
N-NITFCSODTE HORYLEN,
SO/ Gl
HEXELLNBENZONTISED:
UE/RGenRY |
C=PAPHML PEaL TR
SDVE/RGF
DIAFTIMYL PHTHAL RTE,
$SOUG/KG=D

2242702¢
FIELD GPOUP: FPRQD

STORET =

34281
34286
34450
34349
34441

34431

34554
39709
3448
34411
34389

34384 .

34203

~3s208
3e29
- 30610

38436

39%01
39639

3a3aa

CAYPLES: ALL

so07
209200

11730783
1730

111

<a00
<8s
<36
<390
<A00
<130
<260
32
<6
<200
<81
<36

<66

<230

170

:f5?b 
ist

€1

- SO0R
299211}

11725703
1619

WA

NA
NA
NA
- NA
NA
NA
NA
NA
NA
NA
NA

A
T

"

NI
aa

,:. "‘.1

i711/08

$099

299202 .

11725783
1518
<1560
<1500
¢330
<140
<1500
<1500
<AB0

<910

<120

<170
<t120

case

<100

cane..
Te3sel

-f:&zbdoJﬁﬁ{;q'

c2se

1 LU

Cer9h

. STATUS? FRELIMTMARY -

PROJECT. NAPE FRENCH OMASE
PROJECT MANAGER: RICK FOLKEMER
FIELD GPOUP LEADERS R.FOLREPER

se1e
299203

11725783
1630
NA
HA
A
A
NA
A
A
"NA
NA
NA
NA
A
NA

Na

"

CRGET T MR o

NA

7&.{

'SANPLE NUMBERS .
s011.-
299204

11725783

- ‘1648
i

TR
NA
NA
NA
A
NA
N
NA
nA
NA
HA
"
e
e
'A:i "‘-_..ﬂ
T
e

S T

e

_99&&90

|
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CHVIRONPENTOL SCITHCE © erGIMPEPING . Sisgjpsme STATUS: PRELIMINARY.

PROJFCT NUPKFP  w242242( o ' " PROJCCT WAYL. FREWCH PHASE 2
FICLD GPOUP: Fpre2 : ' : ... . PROJECT MANAGER: RICK FOLXEMER -

PARAPETERSD ALL SANELES? ALy FIELD Groue LtADtR' R.FOLKCHtR
o I sampLE anacas
_ . Sbo? s008° 009 - sn3d sp1y
PARAMETERS STORET ¢ 299200 . 299201 299202 /290203 299204
DATE 11730783 11725/83  11/25/83 1:/25/53 “11723/83
TINE ' 1730 1618 1515 1630 . 1848
DIETHYL PHTHALATE, . 34339 <A1 NA <150 -~ - NA naA
SDsUG/XG-D ' - T o
ot-n-nutvL PHTHALATE 39112 <26 NA <95 pa NA
SDYUG/KG=D : . .
auva BENJPHTHALATE 34295 <33 NA <210 NA NA
SDeUB/XG=D e _
BISC2=ETHYLHEX)IRHTHy 39102 2200 NA 25000 . NA NA
AN SDWWG/KG=0. . , o . )
DI=N=0CTYL PHTHALATE 34599 3600 NA . - 18000.-- . NA. NA
e SDeUG/XG=D - _ , S
rnzunntun:uc.s:n(ucl 34464 <51. NA . .. <190 NA NA
= e XG=DRY)?. e : . :
S Anrnnaccnt.stocus/xs 34223 <a6 NA <170 NA 1)
- ~DRY) : :
FLUORANTHENE s SEDCUG/ 34379 - Cal NA <150 NA. NA
RG=-ORY)
PYRENE+SED(UG/KG~ 34472 <1 NA <180 NA NA
: DRY)Y S Ta
BENZIDINE,SEDCUG/KG~ 39121 €120 ‘NA <anD NA NA
DRY)
CHRYSENE+SED(UG/KG- 34323 <ag NA <170 © NA NA
. DRY) : _ _
BENZODCAYANTHRACENE,y . 34%29 - €91 : NA .. €3%0 . B ‘A NA
$DWUG/KG=D . N i . . o o
3+3-DICHLBENZ IDINE, 34634 ‘€180 . - NA <580 - “NA SONA
SDYUG/KG=D S o . EE .
BENZO(BIFLUORANYSEDC. 34233 . . . . <46 ~  NA .. <170 NA .7 T
' UG/KG=DRY) S o T B
BENZOCKIFLUORANYSED 34245 . KA . NA €170 . NA TS
UG/KG-DPY . S IR, o oo
BENZOCAIFYRENE.SED - 38280 '~ C66 = ™A C.<2%0 WA MR
UR/KG=0PY . o : o R BT
INDENHO(14243~COINYP, Y4406 . . €91 . L7 <380 NA T MR
NN IRG D T oL : L o ‘
DIRIYM2GUALMIANTHRA, 34859 - <120 NA . caa0c . ma M
SROB/KGD - e S e N
[ENIOLANIIPERYLENE. 34528 ¢9S . MA C€370 L N TN
SDeVG/NG=0. . - T S e e
CeleT RTCDNSEDCYG, 30678 . 14810 . . NA €310 - - M e

KG=0RY)

3997290




o o e oo oo

ENVICINPENTAL SCIFHCE 0 PuGImFrRING e YA YT CTATUS: PRELIMINARY
PROJECT BUNEER  FZ2A2242¢ OROJECT NAFE FRENCH. OHASE. 7 (o)
FIELD GPALF: FPeR2 - © . PROJECT MANAGER? RICK FOLKEMER o
FERAETC®S? Lt CSAMBLES? Ll FIELD GPOUF LERDERS R.FOLNEME?. ' ~3
_ L - . SAMPLE NymBLRS )
. BERE 1.1} B so0e sPa9.  so10 8611 . .- QN
BARAMETERS . STARET &' " 299200 | 299201 299202 299203 299204 -3
DATE 11/730/83 11725783  1172%/83  11/25/83 11728783
Tine o 1730 - 1618 1515 1630 1643
FLUORENE+SEOCUG/KG~ 24384. <61 NA <230 NA NA
ORY)
A~CHLPHYLPHENYLETHER 34648 <170 NA T c600 T NA CNAT
SDyUG/KG~D
P~CHLOP=H-CRESOL+SED 3443% NA NA <540 NA NA
UG/XG=DRY
2-CHLOROPHENOL+SEDy 34589 NA NA <390 NA - NA
UG/KG=DRY
244=DICHL*PHENOL+SED 34604 NA NA <560 NA NA
UG/XG=DRY :
244=DINET*PHENOLSED 34609 NA NA <410 NA NA
- UG/XG=DRY _
| 2+4-DINIT*PHENOL+SED 34619 NA NA cAND NA NA
o UG/KG=DPY
496-DINITYCRESOLSED 34660 NA NA <1300 NA NA
UG/XG=DRY
2-NITROPHENOL +SED(UG 34594 NA NA <120 NA NA
/XG=DRY) _
4=NITROPHENOL+SED (UG 34649 NA NA <1100 NA NA
/XG=DRY) : .
PENTACHLPMENOL+SED 39061 NA NA <1300 NA NA
UG/KG=DRY _
PHENOL +SEDCUG/KG= 34698 ' NA NA <350 NA NA
ORY) ’

20096=TRICHLPHNL+SED 34624 NA o NA SeT00 .. mA M
. UG/KG=DRY" . s o
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APPENDIX L |
Chemical Results--Fish Tissue
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ENVIRONMENTAL SCIENCE & ENGINEERING:

PROJECT NUMBER 3801210

SAMPLES: ALL

PROJECT MANAGER DAVE MIZELL

PARAVETERS STORET #
DATE
TIwE

HEPTACHLOR.TISS(UGZ 39414

KG-WET) : o
ALDRINsT1ISSCUG/KG~ 39334
wET)
HEPTACHLOR +EPOX.TISS 39424
UG/KG-VET
ENDOSULFANGASTISS 99339
UG/XG=WET
DIELDRINSTISS(UG/KG= 39387
VET)
ENDRINTISS(UG/XG~ 39397
WET)
ENDOSULFANBeTISS 99360
UG/XEG-UET
DDT+PP?4TIS(UG/KG= 39317
VET)
CHLORDANESTISS(UG/KG 39349
=vET
TOXAPHENELTISSC(UG/KG 39407
-NET)
PCOSTOTALSTISSIUG? 39520
KG=WET)
THALLTUM.TISS (UG/G- 1073
NET)

CHROMIUMsTISS(UG/G= 71939

WET)

ARSENICoTISS (UG/G- 1004

HET)

CADMIUM,TISSIUG/G= 71940

vET)

COPPERSTISSCUG/G= 71937
VET) S

WICKELSTISS (UG/G= 1089
VET) . :

SELENTUM,TISS (UG/G- 1149

HETY

ANTImONYSTISS (UG/G= - 1099

CONED e
BERYLLIUN, TISSIUG/G= 34252

8101 -

230100
A/714/83
1500

<1

<1
<1
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PROJECY NUMBER A3801210
SAMPLESS o )
PROJECT MANAGER DAVE NIZELL

B101

PARARETERS STORET # 232100

DATE 4714783

TINE S ' o 1560

MERCURY.TISS (UG/G~ 71920 017
NET?

LEADeTISS (UG/G-WET) 71936 <0.17

SILVERTISS (UG/G- 34474 <0.03
NET)

ZINCyTISS (UG/G-WET) 719%8 603

BHCoDeTISS (UG/KG~ 81821 <1
NET)

BHCeA9TISS (UG/KG~ 81819 <1
NET)

BHC+6CLINDANE)TISS 397064 <1
UG/KE-VET

ENDOSULFAN SULF. 99117 <1.00
UG/KG-NET

ENDRIN ALDENYDE,TISS 99118 €100

UG/KG-VET .

BHCeByTISS CUB/KG= - 81820 <1
WET) :

DDDsPP®4T1ISS (UG/XG~ 81860 . <1
NETY. : ‘ o

DDE+PP®,TISS tUG/KG~ 81881 - - Q

VET)

r— r— r—
- 99712788
8102 s103
230101 230102
A718783 /10783
- 1500.. 1500
0.08 8.09
<0.16 <0.16
€0.03 <0.03
4.94 12.1
<1 <1
<1 <
3 a
€1.09 <5400
€1.00 <5400
3 <1
S a 3
<1

Q-

o ot
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—, 067473 |
) RECEIVED
Texas Department of Water Resources |
- INTEROFFICE MEMORANDUM AR 3°84
| " ENFURCEMENT ANI
TO . Chris Lippe, Solid Waste and Spill Response DATE: Aprif“49.°f§aanons

THRU .

rrom :  Clarence E. Johnson, Field Representative, District 7

SUBJECT: French Ltd. of Houston Pit, Crosby, Super Fund Site

1. Introduction

-The French Ltd. of Houston site located in a sandpit off Hwy. 90 near
Crosby originally was operated by Mr. B.G. Burton. French Ltd. of
Houston, Inc. bought the site in June, 1967. It was operated by french
Ltd. of Houston until May 3, 1971 when a temporary restraining order was
.granted by a Harris County District Court. The site was used by French
Ltd. vacuum trucks only and received 70,000,000 gallons per year of
fndustrial solid waste liquids and sludges. ' '

The site in May, 1971, when it was shut down contained 2 - 3 feet of heavy
0ils on the surface (PCB contaminated); wastewater in pit had a pH of
1.9 and COD of 35,000 - 40,000 mg/1. . : . .

 The 189th District Court through court orders issued every 60 days required
the almost bankrupt French Ltd. of Houston, Inc. to remove and burn in -
their burners the heavy oils on the pit, neutralize the acid in the pit
w:th fo.ooo tons of cement plant flue dust (80 - 90% 1ime), and aerate
the pit. . :

In June, 1973 a 100 year flood on the San Jacinto River covered the pit
and flushed out most of the wastewater, when the dikes were breached in
two spots. .

. The 189th District Court then required that the dike be repaired, all
structures demolished, the land deeded to the State of Texas, and $20,000
fine paid to Harris County.

II. Findings

1. Sandmining occurred in the French Ltd. Pit area before the sandpit =
was used for industrial solid waste disposal. These sandpits usually
dropped the water table in the sandpits 15 - 30 feet. A

2. Two large sandpits started operations during the operation of the
French Ltd. Pit. The water in these sandpits became contaminated
within 30 - 60 days. R '
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April 13, 1984

Y
~

ME.'Brian'Dixon

The residents of Riverdale Subdivision, southwest of the French Ltd.:

‘Pit for the most part had shallow private wells 25- 75 feet deep.

In the early 1970's these wells were sampled by District 7 and Harris

- County Pollution Control. The well water had a hydrocarbon or chemical

odor, a floating film of oil (rainbow), low pH, COD contamination. o
and heavy metals.

Harris County Precinct 2 operated a burning garbage dump'for_OVeerO :
years adjacent to Riverdale Subdivision on the east. - In 1967 this

 was converted to a "sanitary landfill", whose trenches were 20 feet

deep into the water sand. These trenches always had water in them -
with an oily film and chemical odor. LT

Good drinking water in the area required a 300 feet deep we]l vhich
Fre?gh Ltd. of Houston had at the site and several ‘other nearby
residents. .

| Signed %Awoa_. & M

Approved Wm& TCFW

CEJ/ka
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